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PATHOLETTE 
MICROSCOPE 


ior teaching and 
routine work 


A revolutionary 
design with many 
advantages 


METRON WORKS: PURLEY WAY 
CROYDON 3845-8 


2s. 6d. 
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SPEEDIVAIC 
WATER JET PUMPS 


VACUUM : 12-15 mm Hg AT WATER PRESSURES AS 


STAINLESS STEEL JETS ELIMINATE CORROSION 


(RENEWABLE) 


PRICES 


(Ex-works London) 
ALL-METAL £1-7-6 
PLASTIC 


two weiportant 
factors to consider 
when ordering 
research 
biochemicals 


Nutritional 
Biochemicals 
Of course quality of product is still the prime factor. And Co rpo ration 


N.B.Co. is world famous for its complete stocks of the finest 27010 Miles Avenue « Cleveland 28, Ohio 
quality and purest biochemicals. But time and money are 
very important, too. Being able to deliver your biochemicals Send for our free February, 


almost instantly and at economical prices have made 1961 Catalog containing over 
2600 items. Fill out coupon 


N.B.Co. the world’s number one Research Biochemicals and mail today for your copy 
House. Our stocks include Amino Acids « Peptides * Nucleo- 

proteins, Purines, Pyrimidines Vitamins Enzymes- 

Crystalline, Purified * Growth Factors * Steroid Hormones « 

Miscellaneous Biochemicals. 
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CAT. NO. 7383 AND 7384 


Portable WHEATSTONE BRIDGES 


PRECISION WITH PORTABILITY! These new Pye bridges have the quality 
and precision necessary for the standards room or research laboratory, yet at the 
same time they have the compactness and ruggedness essential for workshop use 
Easy in-line reading. Covering ranges of 0.0001Q to 1 MQ and 0.0010 to 10 MQ 
they can be used with internal or external battery and galvanometer, and their 
comprehensive circuits provide for more applications than normal. All decades 
fitted with Pye 6001 Switches. Manganin coils, accuracy 0.02° 
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CAT. NO. 600! 
LOW RESISTANCE PRECISION INSTRUMENT SWITCH 


or unique design and exceptional performance Requires no maintenance. 
Overall resistance of 0.7 (2 varies by less than 20 u. Many combinations of 
poles and ways available, either m.b.b. or b.b.m. Thermal e.m.f. 


CAT. NO. 7640-7642 


FOUR DECADE 
RESISTANCE BOXES 


Fitted with Pye 6001 Switches and best qualty 
Maneganin coils. In-line readings. Total resistances are 
and 111100 Accuracy 0.02°, 
(“tenths decades are 0.2°,). Sereen terminal 
provided. Suitable for a.c. use 


DOUBLE KELVIN 


HIGH RESISTANCE TEST SET 


The idea! insulation tester, com- 
pletely portable and battery op- 
erated. Five ranges cover 3} Mi) 
to 2 milhon M2. Guard terminal 
provided. External voltage sup- 
ply can extend range. 


BRIDGE 


For precision meas- 
urement of low re- 
Sistance at currents 
up to 10A. Range 
0.2uQQto 11Q. Accur 
acy + 0.05%. Two 
and four-terminal 
measurements poss- 
ible. Five convenient 
ranges. 


. NO. 7415 


W.G. PYE & CO. LTD 


GRANTA WORKS, P.O. Box 60, CAMBRIDGE, ENGLAND 
Telephone: CAMBRIDGE 58866 (5 lines) Telegrams: PYE CAMBRIDGE 
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RADIOCHEMICALS 


No longer rare or difficult, radiochemicals in great variety are available 
from The Radiochemical Centre. To serve the daily needs of science. 
industry and medicine, we regularly process, dispense and dispatch 
up to 1000 orders a week. Last year’s shipments at home and to over 
60 countries abroad totalled no less than 35,000. 


This growing demand for British radiochemicals ts firmly founded on 
our world-wide reputation for chemical and radiochemical purity, 
safe packaging and first-rate arrangements for rapid transit by air, 


road, rail or sea. 


We cordially invite heads of laboratories to draw freely on the unique 
facilities provided by The Radiochemical Centre. Comprehensive 
catalogues include over 500 pure labelled compounds of known 
specific activity as well as reliable radioactive sources for all purposes. 
Let us send you these up-to-date guides—invaluable to all who 


contemplate radioactive techniques. 


THE RADIOCHEMICAL CENTRE - AMERSHAM 
BUCKINGHAMSHIRE - ENGLAND 
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The NEW and IMPROVED 


MERVYN-HARWELL 
SQUARE WAVE 
POLAROGRAPH 


Thisis the instrument which, applying 
the famous Harwell team's principles, 
continues exclusively to supply the 
U.K.A.E.A.’s highest demands for the 
fastest, ultra-sensitive analysis, in its 
Research, Weapons and Production 
Divisions. 


SPEED SENSITIVITY 


Sampling rate exceeds Determines traces at 
80 full analyses per day, levels of 0.001°,, in 
even when deoxygena- sample weights of 20 mg 
tion might be necessary and down to 10-9 molar 
for for 
Industry Research 


M rite for further information mentioning © Nature’ to 


MERVYN INSTRUMENTS 


WOKING - SURREY - ENGLAND - WOKING 5200 
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A fine 

instrument, 

the 
WATSON 


‘Service’... 


The ‘Service’ is to-day’s finest student 
laboratory microscope. It has simplicity, 
allied with the highest quality—in fact 
a fine example of the Watson Standard 
It is built for a lifetime of constant use. 
There is a comprehensive range of 
accessories designed to make the 
‘Service’ suitable for more complex 
work. See the Watson ‘Service’ be.ore 
you make your decision. Write to us 
for full descriptive literature, or arrange 
an appointment with one of our 
representatives. 

Since 1837 Watsons have been making 
fine optical instruments to the highest 
possible standard—the ‘Watson 
Standard.’ 


WATSON 


W. Watson & Son Ltd. 
Barnet, Herts. 


Pat. applied for 


RUBBER HOLDERS 
for 
TEST TUBES, AMPOULES, BOTTLES, ETC. 
Number of Diameter of 
Ref. No. Cavities Each Cavity 
TTS! 100 
TTS6 56 i in. 
TTS2 50 4 in. 
TTS3 45 g in. 
TTS7 28 2 in 
TTS4 18 Lin 
TTSS iS in 
HHI i Assorted 


Made either in soft red organic rubber or harder type 
black synthetic rubber, price £! or $2.80 each. Made 
also in flexible vinyl plastic at 16 - each 


ESCO (RUBBER) LTD. 
34/36 Somerford Grove, London, N.16 


Maid of atl work! 


...if you want 


to project 


PHOTOGRAPHS 
DRAWINGS 
MAPS & CHARTS 
MANUSCRIPTS 
BOOK PAGES 
MODELS 

FILM STRIPS 
& SLIDES 


... here’s 


your answer 


EPIVISOR ... 


This versatile instrument projects greatly enlarged, perfectly 
defined images of flat and solid objects, as well as film strips 
and slides. Full details on request, with name of nearest 
dealer who wiil be pleased to demonstrate. 


NEVILLE BROWN & CC.LTD., 93 97 New Cavendish Street, W.! 
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This instrument is believed to be the only commercially 
available Quartz Fibre Sub-Microchemical Balance. It is 


distinguished from all previous approaches to the design of an 
a readily replaceable beam 


instrument of this type by having 
h requires little skill in fitting; an optically projected and 


As easy to site and use as an wh ! 

easily read scale; two separate thermally insulated pan 
compartments with good access. Convenience of operation arises 


ordinary balance 
trom the use of a torsion head with coarse and fine controls and 


the need to tare only to the nearest 1.0 mg. Capacity is 250 mg. in 
each pan and the accuracy (standard deviation) is 8 x 10 * g. 


Write to us now for the leaflet describing 


Q01 DECI-MICRO BALANCE 


. OERTLING LIMITED CRAY VALLEY WORKS ORPINGTON KENT TELEPHONE ORPINGTON 25771 
TAS OR430 
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SCINTILLATIO 


NTING 


Complete Assemblies: Scanning 
itillation Specwometer of high per 
mmance. Also Liquid Scintillation 
pectrometer providing greatly sim 
fied technique for measurement of 
14, H3 Fess (with efficiences of 
30) 1d 20» respe 
Scintiliation Phosphors, Liquids & 
Crystals (Bulletins 9, 11, 12, 13, 23 and 25 
study of gamma rays, low energy 
crystals offer oar Enterp ses X-rays, slow neutrons, tast 
Csi(T!) and Lil crystals are also ava * and alpha part cles. Also special tran- 
n. All three are featured 
storised snits for pulse shape 
gations 
ed resolut 
special facilities te counting leve 
activities u jetails of NE 102 
phosonor s« ators, liquid scintillators Special Transistorised Units for - * 
ade scintillators, neutron detec Field Investigations: Four channel 
scintillation chemicals, crystals and Scinti!lometer for geological and geo- 
sta photo nultiplier gasses wi hysical surveys: Moisture & Density 
ily be sent on . eter. et 


oie 
Shielded Scintillat.onHead Units 
To accommedate photomultipliers, 
osphors, and samples. Special 
ts for C14, 4 H3 analyses 


Precision Laboratory instruments 
Non-overloading linear olifiers, 
4 pulse height selectors, EHT units, 
atemeters, etc. Also a new range of 
ansistorised instruments of unitised 

st t n 


4 
Low Level Counting Facilities 
Wide range of human body radiation 
nonitors. Also installations for meas 


uring tean:tat ratios in carcases and 
ve animals 


NE 5550 and 5560 series probe units employ- N U C LE ° N ic 
ing pulse shape discrimination techniques zt ! N ST R U M E N 4d 


for detecting neutrons in a high gamma 
background. 
For full details write for Technical Bulletins 


(Nos. 14, 15, 16, 18, 21, 22, 24) and Catalogue of precision | 
to the Sales Division. _ instruments | 
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STANTON 


SINGLE PAN BALANCE 


NATURE ecex iii 


STANTON 


now introduce 


CONSTANT 
LOAD 


into the design of their UNIMATIC single pan 
balance After exhaustive experiments and tests 
they are now able to offer the balance based upon the 
principle of weighing by substitution as an alter- 
native to the already well established equal arm 
‘“Ultramatic” balance. The new Model avoids 
errors due to inequality of lever arms and slight 
variations in sensitivity due to major changes in load. 
The Stanton synthetic sapphire knives and planes 
give longer life and the grouped controls at bench 
level simplify operation. 


THE BEAM is pressure die-cast of a special alloy in 
H section and it is buoyancy corrected and stress 
relieved 

THE ARRESTMENT is jewelled, and based on 
cone, vee and plane principle and operated by a 
large diameter cam which results in safe beam 
release without the addition of further mechanical 
devices or safeguards. 

WEIGHT LOADING is to 200 g. and incorporates 
a taring device to 100 g. with a net range of 100 g. 
after taring. 

CONTROLS are grouped conveniently at bench 
level allowing even unskilled persons to acquire 
speed of weighing easily and quickly. 


e FAST «STURDY 
e SAFE «SIMPLE 


ES 3” Send for this informative leaflet 
STANTON INSTRUMENTS LTD. 
7 119 Oxford Street, London, W.1 
Tel.: GERrard 7533 
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BDH 


Concentrated 


Volumetric Solutions 


THE BR 
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IF YOUR PROBLEM 
IS ONE OF SPACE 
OR TIME... 


B.D.H. Concentrated 


1 glass and ps 


can be stored for 
thout deter 

ise wh enever thev ure 
The 
directed is within the fact 


and 1.001, 


the laboratory, and 


YOLUTION 


iccuracy of 
The ampoules are conven 


useful for portable equip: 


and mobile units 


In cartons of six 
Each ampoule, c 
two fluid oz, 
standardised solution. 


approximately, 


makes SUO mi of accuratel; 


OUSES LTD. 


DORSET 


ISH DRUG 


LABOR \ RY CHEMICALS DIVISION POOLE 


RESIN 
IMPREGNATION 


of wire-wound 
components 
under vacuum 


N.G.N. new ‘Resin-impregnating Plant’ not only ensures 
better and far more thorough impregnation of all types 
of wire coils—its faster cycle of operation, coupled with 
carefully designed thermostatic control of vessels and 
pipework, plus full bore resin transfer valve, all combine 
to speed output while reducing costs. 


Work chamber is evacuated to 1 micron Hg. to degas and 
dehydrate components which are then impregnated under 
a pressure of 80 Ibs. p.s.i. 


Surplus impregnant is completely recovered. Absolute 
reliability, both as regards thoroughness of impregnation 
and regular output is assured. 


Enquiries for special plant to user requirements are 
especially welcome. 


ELECTRICAL LIMITED 


Tel: Accrington 35611-2 


AVENUE PARADE, ACCRINGTON, LANCS 
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a ready supply of col 


for temperatures down to minus 
200°C 


Air liquefaction (33 litres per hour) - Liquid 
nitrogen production - Recovery of liquefied 


gases - Gas purification Gas separation 
Air separation - Pre-cooling - Environmental 
testing - Cryopumping and high vacuum pro 
cessing Metal treatment Pulverization 
Solid state engineering - Food processing 
Biological tests - General low temperature 
research 

With Philips Cooling Machines cold capac: 
ties: 700 kcal/h up to 36,000 kcal/h at minus 
195° C and 2000 kcal’h up to 70,000 kcal/h 
at minus 100° C 


Immediately available cold - Temperatures down to 
minus 200° C - High purity of product to be cooled 
ensured by complete separation of cooling system 
from production cycle - Suitable for both intermittent 
and continuous operation No supervision; machine 
safeguarded against any failure Compact, self 
Contained all-in-one construction of low weight-Del: 
vered ready for installation 


PHILIPS 


CRYOGENERATORS 


N.V. PHILIPS’ GLOEILAMPENFABRIEKEN - EINDHOVEN - HOLLAND 


Sole distributors and advisory service for the U.K. - Research & Con- 
trol instrument House, 207/215, King’s Cross Road, London WC 1. 
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LEYBOLD-ELLIOTT 


DIFFUSION PUMPS 


The Leybold-El! ott DO 30 (30 litres per second) 
In this large range are pumps for handling through-puts from 30 litres 
per second right up to 8,000 litres per second. Each of these compact 
pumps achieves low ultimate pressure, having an automatic de-gassing 
Stage, and low cooling-water consumption. All Key parts are stainless 
Steel. 
A complete range of valves and accessories is available for use with 


these pumps from stock. Please send for full details. 


LEYBOLD-ELLIOTT:?LTD 


Manor Way ~ Borehamwood ~ Herts Telephone: ELStree 3636 
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a passage to Holland... 


or it could well have been 
Basle, Capetown, Manchester, 
Melbourne, Uppsala or Trail 
B.C 
In Universities and Industrial 
Research Laboratories the 
world over the SP 100 Infrared 
Vacuum Spectrophotometer 
is providing a combination of 
high resolution,extreme quan- 
titative accuracy, speed and 


reliability otherwise unobtain- 


Y T a 4 / able in one instrument 
| / Write for the comprehensive 
4 + - brochure giving full details of 


this remarkable, versatile and 


Ss P 1 00 powerful spectroscopic tool. 
Infrared Spectrophotometer 


is the complete answer to the most exacting demands of present day analysis 


UNICAM INSTRUMENTS LIMITED - ARBURY WORKS - CAMBRIDGE - ENGLAND 
(U.201) 
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CHAPMAN & HALL 


Now available again: 


VACUUM DEPOSITION OF THIN FILMS 


By L. HOLLAND, F.INST.P. 


With a foreword by 


PROFESSOR S. TOLANSKY, F.R.S, 


We are glad to b ye to announce that the third printing of Mr. Holland’s book, first 
published five yea wo, is now ready, and we regret that the new impression has taken 
somewhat longer to | ice than was anticipated. When the book originally appeared it 
received wide and justificc ommendation from reviewers in a great number of scientific 
journals in the United invad and throughout the world. There is no doubt of the 
continuing demand for what is now generally recognized as a standard work on the subject 

Illustrated 70 


* 


{ NEW BOOK FROM REINHOLD PUBLISHING CORPORATION 


THE ENCYCLOPEDIA OF SPECTROSCOPY 
Edited by GeorGe L. CLARK 


In keeping with the precedent established by the now well-known Encyclopedia of Chemistry 

this unique new reference book offers an authoritative survey of the entire field of spectroscopy 

Ihe articles in the volume by over 160 internationally recognized contributors are not merely 
f 


abstracts or highly condensed versions of original manuscripts. Each article was specially 
written for inclusion in the book and covers every major aspect of its topic. I/lustrated. 200 


37 ESSEX STREET, LONDON, W.C.2 


PRECISION INSTRUMENTS 


O. ft. D. 


The new B-S ‘PEPOL 60’, a photo-electric polari- 
meter for Optical Rotatory Dispersion measurement 
Specifically designed for O.R.D. work in the 
visible and u.v. regions, this instrument 
yields results accurate to 0.002 
angular degrees over the majority 

of the range 2,200 A—6,000 A 


Bellingham & Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 


Sole distributors in U.K. for Schott Monochromatic Interference Filters 
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AN EDUCATION FOR LIFE 


NE cannot help but feel a pang of sympathy for 
the youth of Britain to-day, gazing wide-eyed 
at the promised good (or goods) of our technological 


era. For it seems that the promised good may 
conceal and nurture a stifling evil. 

In a report arising from the annual conference of 
the British Association for Commercial and Industrial 
Eduecation*, critical surveys of recent policy recom. 
mendations in the field of education are presented. 
A final article summarizes these very aptly. It also 
proffers the happy that in a.p. 3000 
posterity, on finding the Crowther, Albemarle, Carr, 
Jackson, MceMeeking, Arnold and Anderson Reports 
in a casket, will experience a positive reaction to the 
energy and vision that contributed to re- 
assessing education for British youth. 

The need for all this drastic reform springs from 
“@ pressure quite outside the scope of public control, 
relates to the position 


conjecture 


was 


for its comes from outside 

of Great Britain among her 
other countries and the influence upon this of the 
system of higher education in this country’. The 
old order of edueation whereby men were equipped 
must yield to the new 


trade competitors in 


with a “proper background” 
scheme of “indoctrinating them with certain forms 
of knowledge” 
use to improve industrial processes and products. 
The knell of industry sounds ever shriller. Specialize, 
Hence, happily or otherwise, 


They must now train to be of direct 


‘technoloygize’ or perish. 
the country must eddy along in this sweeping tech- 
nological turbulence. 

In the teeth of the gale of change, perhaps we 
should try to preserve some degree of self-control, 
however, and not throw out existing good as so much 
ballast. To persuade the keenest minds of our 
generation into a technological career as the glowing 
imperative, could result in irrecoverable loss, par- 
ticularly when it conflicts with natural tendencies in 
other directions. It is not fair. Some personalities, 
some minds, are suited to such a career, others not. 
Almost platitudinous, it may be said ; 
platitude has been defined as a self-evident fact on 
which nobody acts. 


the cream of British 


but then a 


To get minds recruited to 
serve technology, we eulogize the virtues of applied 
science—‘it performs everything by the surest rules 
and demonstrations’ But 
we tend to gloss over the pedestrian qualities which 
We show that the job of an 
the 
differential equations which physicists and mathe- 
This job is 


in the Baconian sense. 


are inescapably there. 
applied scientist is to evaluate coefficients of 
maticians have formulated long before. 


done using curve-fitting, statistical 
manipulation and computers when the mathematics 
is not amenable to implicit, analytical solutions. 


Useful and skilled activity, to be sure, but we may 


experiment, 


* Policy in Perspective: Report of the BACIE Annual Conference 
held at Cambridge, 22-24 September, 1960. Pp. 126 (London 
British Association for Commercial and Industrial Education. 1960.) 
10a. 


tend to glorify it as a creative process of the highest 
order, forgetting that what one technologist learns to 
manipulate, another can. Our unbridled enthusiasm 
may lead us to believe that training a manto be a 
directly useful component in industry is the ratson 
détre of education. Perhaps we should be a trifle 
more restrained and tell those brighter youths, who 
wish to do creative work, that a career in technology 
is very often a consuming, grim grind and a quest for 
half-truths. 

The educational system of a country is an expres- 
sion of its national ideal. Despite the obloquy levelled 
against the British system from inside, one cannot 
deny that it has produced men eminently civilized 
and competent. Turn to the international arena, 
where the unfortunate East-West  technocracies 
clash, and note the undisguised, fierce barbarism on 
one hand and the poorly disguised sentimentality 
and emasculation on the other. Then look at Europe, 
with Britain, and recognize quality. In the past, as 
now still, British education served to produce men 
who were literate, able to reflect, to judge and to 

They the broad sweep of 
In a recent article*, Prof. M. W. Thring 
“we have the much more con- 


converse. understood 
things. 
adduces that to-day 
crete problem of making scientific laws seem exciting 
and interesting to @ large proportion of our youth”. 
What a pity that we myst make these laws only 
Do we fall into inadvertent deception to 
serve the great-god, “Technology’ ? Must the ‘“com- 
bustible material’ in the minds of our youth (Prof. 
Thring’s imagery) be made a burnt-offering to the 


seem So. 


avaricious deity ? 

The British have always shown a proclivity to 
retain what they have proved good over centuries. 
Now our judgment. 
Trans-Atlantic fever for uprooting itself fascinates 
“In America industrial management will very often 
scrap plant just because something newer has come 
We keep old plant because we are fond 
of it. We gaze bewitched at the Kremlin and 
Peking; the Labour University at Kiangsi has 
50,000 students and there are 1,065 such institutions 
in China. What a paradisial plethora of technologists 
Instead of being naively deceived as 


we are beginning to distrust 


along 


there must be. 
to what constitutes quality, we should pause and 
consider where the fount of fundamental scientific 
ideas springs from, and then note the educational 
environment which has given rise to these meditative, 
inspired minds, 

We indeed a grave 
British youth. Let not the national ideal be to turn 
out mass-produced stereotypes who cannot converse 


have responsibility to 


or use language properly except as the jargon of 
their particular narrow occupation, who seek only 
to speak of facts, dull though these may be, who 

* The Advancement of Science, Vol. 17, No. 69: January 1961 


Pp. 456-460. (London: British Association for the Advancement of 
Science, 1961.) 7s. 6d, 
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eannot stand up to dialects i] encounter, who show 
cliistinet discomfort vhen ideas, feelings and pnagin- 
ation are introduced. Let us respect the individual 
Instead of foremg or trappinye the talented into @ 
technological constraint let us rather guide them 
visely toward and allow them to flourish im, the 
environment to which they nat rally would incline 

Amid the frenzied pressures of th decade, it 
4OOTS for to the Earl Grey Memorial 


appro] rate to reter 
Yesterday) delivered by 


lutv of a State is to 


Leeture Today and 
G. M. Young He 
build up a 


that the 


felt 


whieh, mm the 


rat Aristotelian semse of 


the edueated, the civilized min 1. knows what ques 
tions to ask and what answers [to be satisfied with 
Before the passa from adolescence to manhood ts 
complete, there hould be implanted in the child an 
sppreciation of clomest coherenee, sense ot stock, 
significance of thre hearth and of the society which 
goes on and on for ever and is by nature the home 
He should be cnided im hus eclucat ron from the 
dogmat 1 stave, here there 1s Passive acceptance, 
to the dialectical. wv here the infinite variety of inter 
pretation : of life is grasped Here he, who 1s trained 

chnu il otten fails abvsmalls 


in a purely t 
Imbued with the rules and procedures of 
his little 
omprehensible 


his precious 


anvthing outside province 1s 
searcely credible, if at all 


Mr Young beleves that y op! 


doxology, 


cannot be educated 


lies are heing 


uter rate than their fam 


at a much gre 

civilized No doubt. however, if proper education 
becomes more and more available, greater numbers 
will emerge from homes where true imi Hleetual svi 


pathy reigns With the canons of science and the art 


ot reasormnmy so were rally und rstood the relationship 


between the learned and the ignorant would be one 


of confidence. So, even in the new order, Britaim will 


instinet of continuity; each 


step 
In effect, 


was 


preserve that sense or 


veneration being duly trained to nto the sue- 


cession when t hee titre Britain 


would thus 


aristocracy 


rear a democracy which also an 


If no longer a great power, let us strive 


to bea good om 


So. beset by the domunant influences of the world 


to-day fierce, passionate despotism on one side and 
sick, surrealistic anarchy on the other 


Instead, may the good bequeathed 


Britain must 
eschew imitation 
by the 


retaimed 


experience of ancestry he recognized and 
May it continue, with Wordsworthian sent: 
of lift 


of the wift 


ment, “To make the more valuable and 


the men more worthy 


INTRODUCTION TO PLANT 
ANATOMY 


Anatomy of Seed Plants 


By Prof. Katherine Esau. Pp. xvi 376. (New York 
John Wiley and Sons, Ine London : Chapman and 
Hall, Ltd., jie. net 


of botany to make 


themselves well informed about the structure of 
This applies to those who will ultimately 


x is essential for all students 


plants. 
be« one specialist s 25 well asto those whose know ledge 
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In spite ot the 
how 


of botany remams more general 


importance of plant anatomy i 
we find that a student's knowledge of this 


Is remarkabl 
seldom 

branch of botany reaches the same standard as that 
which he attains in others. This situation probably 
arises, at least in part, because there few 
botanists who are actively engag d on research imto 
the classical aspects of plant histology. and teachers 
of the subject tend to be purveyors of second-hand 
that can 


are SO 


information and lack the imspiration come 


those fighting in the front 
Prof. Esau has, for many vears, been 
actively engaged on plant She 
speak as one having 


only to to acquire 
new knowledge 
anatomical research. 


authority based on 


the retore 
tirst-hand experience, 
she does so in clear and 


book under review, 


She illus 


and, im the 
mple 
trat with line drawings, photo 
micrographs and a few electron m These 
of which only a few have been supplied 


and of 


s what she has to ses 


it rographs 


llustrat 


authors. are well chosen quit 


These facts will cause 
hi works rs who are 
Esau's larger text-book 

Wiley and Sons 
accepted as one of the 
The 


howe ver, 


by other 
outstanding quality. 
students and reseat 
already famuliar with Prot. 
entitled Plant John 
1953), which has come to bes 
best books of its kind m the Eng 
high the larger book has, 
indoubtedls prevented it trom 
students as 


nO surprise 


to the 
Anatomy 


lish language 
of 
ised 
among it deserves to be, 
and the shortened version which Prof. Esau has now 
produced, although the price is still fairly high, can 
be sure ot a ready wel oe Inde “dl, it is bo be hoped 
that the carefully anatomical 
which it contains will be mast: red by all students of 
firma ot 


as W idely 


IMpecunrous 


selected nformation 
serve as the terra 
whic h thei 


grounds cl 


that it will 


know le dye on 


botany and 


fundamental stibsequent 
studies may be securely 

The book is divided into 22 « hapters 
treated mainly from the developmental point of view 
and deals mot only with the ee lls and tissues of adult 
organs, including those of flowers, fruits and seeds, but 
plant at all staves from the embryo to 


hie stub t is 


also treats the 
There are indications of how the structure 
of the plant Is related to ecological conditions, to 
taxonomy and to physiology There is little to be 
found to eritiaize m a book of undoubted 
excellence and that is so well produced and printed, 
but the reviewer feels that the relationship of structure 
to phy siological function could be usefully expanded. 
For example, where Prof. Esau 
on the structure of which 
authority, one is intrigued to read that the nature otf 
elements and of the 
be understood 
on of how 


maturity. 


h 


is discuss ng phloem, 
she is indeed a leading 
the protoplasts of sieve-tube 
connecting strands in sieve areas must 
before we can reach a satisfactory explanat 
It is also interesting to read that 
protoplast do not wholly 


food is translocated 
the known characters of the 
ot the hypothe sos advanced so tar with 


support any 
Having 


regard to the mechanism 


(translocation) 
had his appetite thus whetted, the reader may well 
feel that he would like to Prof 
Esau's views on this all important top but perhaj 3 
the explanation ts that has thought it wise 
herself elementary 


know more about 


shu 


not to commit too far m an 
text book 

Selected bibliographies are given at the 
chapters, and the book contaims an excellent 


terms 


ends of the 
and 
glossary of Such 
very much needed, especially im these 
a lack of precision im the 


all-important anatomical 


glossaries are 
when there is often 
terms. when the language emploved by 


davs, 
meaning of 


f 
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vood anatomists is not alwavs familiar to other 
inatomusts, When pharmacognoscists sometimes tend 
to use terms in senses that do not always agree with 
those used in botany depart ments, and when electron 
mecroscopists and classical anatomists do not mean 
juite the same thing when they use a term as familiar 
is “primary wall’. Most of the terms that Prof. 
Esai has adopted should be readily ace ‘pted by all, 
but botanists in Great Britain may be surprised to 
imd the white- and yellow-coloured tissue in the rind 
of an orange referred to as the ‘albedo’ and ‘flavedo 
re spectively 

Prof. Esau lays special emphasis on the unity and 
nterdependence of the parts of a plant as revealed by 
ntal studies This is further stressed 
n the introduction to this book where we re ad that 
The separation of the plant into organs can be made 
nly approximate! It is impossible, for to 
iraw a clear demarcation between the shoot and root 
ind between stem and leaf, and the flower in many 
resembles the vegetative shoot The inte 
structures, similarly, are not sharply delimited, and 
the categories of cells and tissues show much inter- 
srading’. How true this all is, and how helpful it 
vould be if it were more generally recognized amony 
botanists that Nature abhors distinet lines of demar 
ation The classification of cells and tissues, like 
that of hie plants themselves, is by no means 

In this book the author succes ssfully vitalizes the 
Whole subject, and the reader can searcely fail to 
realize at the outset t hat he os beimg asked to consider 
ells and tissues in living organisms and not in dead 
‘Orpses It is to be hoped that this Vital sep PPO h 
will stimulate a widespread desire among students 
to know more about this Hnportant aspect ot plant 
science which is often so needlessly thought of as 
bemye dull R. Merearr 


AN ANATOMY OF GRASSES 


Anatomy of the Monocotyledons 

By C R Metcalfe Vol. 1: Gramineae Ip 
73h. (Oxford: Clarendon Press London : 
Oxtord University Press, 1960.) net 


ETCALFE AND CHALK is anameas familiar 

to the botanist as Mrs. Beeton is to the cook 
and, like Mrs. Beeton, it contains a vast amount of 
information largely derived from. tirst-hand observa 
tion. 

The present work is another monument to the 
skill and indefatigable industry of Dr. Metealfe. 
who once again puts plant anatomists and = taxo 
nomists in his debt 

The main part of this volume consists of a system 
itt account of the anatomy of 206 genera and 
413 species of grasses which have been investigated 
by Dr. Metealfe in the past ten years; to this is added 
nformation obtained from the literature about a 
further 139 genera, so that something of the order of 
half the genera in the family are considered. Since 
the genera of grasses. like those of most other families 
of flowering plants, do not fall readily into a linear 
sequence, an alphabetical order has, very sensibly, 
been adopted for this “histological dictionary” section 
of the book. The bamboos are regarded as suffi 
ciently distinet in their leaf anatomy to be treated 
separately after the grasses belonging to other 


tribes have been discussed The merit of this 
arrangement is perhaps Open to quest ion, there 
are genera, such as Anomochloa and Pariana, which 
have many bambusoid features, and the distinetion 
between the panicoid and festucoid types of leaf 
seems to be almost as clear-cut as that between 
these types and the bamboos. There might therefore 
have been something to be said in favour of a com 
pletely alphabetical arrangement ; this is, however, 
a minor pont 

The mtroduetory chapters on the general mor 
phology of the grass plant and on anatomical 
characters and their value to the taxonomist provide 
both a basis for the understanding of the dictionary 
and an admirable sianmary and discussion of the 
detailed information Dr. Melville is himself very 
cautious im considering the implications of his 
anatomical ob ervations tor taxonomy, but to one 
whose knowledge of grass taxonomy is slight and of 
anatomy even slighter they seem to be of the first 
importance. Some of them have already been 
incorporated in taxonomic works by Dr. C. E 
Hubbard and others: no doubt the remainder will 
be speedily utilized, 

In this connexion a particularly valuable servies 
is performed in directing attention to genera such 
as Danthonia, which are anatomically heterogeneous, 
as the desirability of a re-examination of their floral 
morphology and an investigation of their chromo 
somes is clearly indicated 

In conclusion, mention niust be made of two other 
excellent features of this book. One is the account of 
the fairly sunmple but not generally known methods 
used in preparing both fregh and dried material for 
microscopic examination, and the other the 
beautiful drawings of the main types of structures 
described in the text. 

One is left with an enhanced feeling of admiration 
for both the Gramineae and Dr. Metcalfe, and a 
pleasurable anticipation of further volumes on 
other famulies of Monocot vledons T. G. 


SURVEYS IN APPLIED MATHEMATICS 


Elasticity and Plasticity 

By Prof. J. N. Goodier and Prof. P. G. Hodge 
(Surveys in Applied Mathematics, Vol. 1.) Pp 
ix 152. 50s. net 


Dynamics and Nonlinear Mechanics 
By E. Leimanis and N. Minorsky. (Surveys in 
Applied Mathematies, Vol. 2.) Pp. xi + 206 


H2s net 


Mathematica! Aspects of Subsonic and Transonic 
Gas Dynamics 
By Lipman Bers. (Surveys in Applied Mathematics, 
Vol. 3.) Pp. xv 164. 62s. net 
(New York: John Wiley and Sons, Inc. ; London 
Chapman and Hall, Ltd., 1958 


PRRHE great flood of papers in applied mathematics 
which now pours endlessly through scientific 


journals from individuals research groups 
throughout the world makes it impossible for the 
practising mathematician to keep fully abreast with 
new developments, except in some special field in 
which he is himself working. It follows that surveys 
of recent work written by authorities in their respec 
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tive subjects and intended for the mathematically 
literate reader who is not a specialist in that subject 
ean be of great value. In particular, they serve 
to direct attention to ideas and methods developed 
in one subject which may have useful applications 
in another. The present volumes are good examples 
of such surveys. A particularly valuable feature 
of them is the special attention their authors have 
paid to recent Russian publications. Indeed, 
of the most notable features of these surveys is the 


vreat volume and importance of the Russian contri- 


one 


butions to most of the subjects discussed. 

In the first part of the first volume of the series, 
Prof. Goodier deseribes some recent advances in the 
mathematical theory of elasticity. The most signi 
ficant of these advances undoubtedly springs from 
the work of Muskhelishvili, and a great deal of the 
survey is devoted to his work. His early work on 
complex potential theory, leading to elegant and 
comprehensive methods of solving plane problems 
with prescribed boundary or preseribed 
boundary displacements, is briefly described. This 
is followed by a rather more detailed, though still 
condensed, discussion of Muskhelishvili’s fundamental 
work in the theory of complex singular integral 
equations and the Hilbert problem. 
The solution of this problem using Plemelj’s theorem 
provides a remarkably powerful method of solving 
mixed boundary value problems. The fundamental 
theory has of course been available for some years 
to English readers in J. R. M. Radok’s translations 
of Muskhelishvili’s two classical treatises, but there 
is also a considerable Russian literature on detailed 
applications to specific problems; the present 
survey gives a most useful summary of these appli- 


forces 


associated 


cations. Other topics briefly dealt with include 
anisotropic elasticity, thermal stresses, contact 
problems and wave propagation. The theory of 


finite deformations is referred to but not deseribed, 
an excellent recent account of this be 
found in Green and Zerna’s book. 

The other part of Volume | is a discussion by Prof. 
Hodge on the present state of the mathematical 
theory of plasticity. Here the emphasis is rightly 
placed on the derivation of the fundamental principles 
and equations of the theory, rather than on methods 
of solution of specific problems, though one problem, 
that of a simply supported plate with various types 
of plasticity, is dealt with in detail as an illustration 
of the methods at present available ; references are 
also given to a number of other problems. There 
is a very readable introduction to the general theory, 
and the postulated properties, such as perfect plasti 


is to 


city, piece-wise linear plasticity, kinematic and 
isotropic strain hardening, ete., of various ideal 
substances are clearly detined. The  plastic-flow 


laws are derived, and the inadequacy of any defor- 
mation theory for discussing many 
emphasized. A short chapter is devoted to Russian 
contributions, but the very brief descriptions of 
these prove insufficient, at least to me, to indicate 


roblems is 
I 


their value and significance. 

The second volume of the series is also divided, 
the first part by E. Leimanis being mainly a discussion 
of the two celebrated problems in classical dynamics, 
(i) the motion of a heavy rigid body about a point 


and (ii) the three-body problem. There is also a 
chapter on exterior ballistics. Many of the investi- 
gations considered can scarcely be described as 


recent. The solutions of the special cases of the 
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rigid body problem associated with the names of 
Euler, Lagrange and Kovalevskaya are discussed in 
some detail, and the investigations of Poincare, 
Hess, Schiff and others on the existence of other 
solvable special cases are described. Almost all 
recent work relates to special cases, and no signi 
ficant advance in the theory of the general motion 
is reported. The situation is not very different for 
the three-body problem. Little towards 
a general understanding of the problem can be 
discerned since Sundman’s solution of 1912. Indeed. 
Prof. Leimanis devotes a considerable section to 
showing that Vernié’s attempts (1952) to 
extend the validity of Sundman’s solution to triple 
have not been More 
factory progress has been made in studies of periodic 
and asymptotic solutions of both the restricted and 
the general three-body problem, and Merman’s 
work in recent Russian papers on the problem of 
capture seems to be perhaps the most significant 


pre WTECSS 


recent 


collisions successful. satis- 


of recent advances. 

In the second part an excellent introduction to 
the theory of non-linear oscillations is given by 
N. Minorsky, beginning with and largely based 
on van der Pol’s equation =O 
The important topological concepts introduced by 
Poincaré, the identification of singular points in the 
phase plane with positions of equilibrium, limit 
eycles with stationary motions and so on, are ade 
quately explained, and various approximate methods 


of solution of the equation & ’ tf(x.z), where u 
is small, are described. The radical change in 
character of the problem when u is not small is 


emphasized, and the different methods of approach 
which have been tried in this are reviewed. 
The important work of Cartwright and Littlewood 
on the conditions for existence of a periodic solution 
of van der Pol’s equation is mentioned, but does 
not seem to have led to a practical method of solution 
Another method of approach is the discontinuous 
theory of relaxations, analogous to the theory ot 
shocks. This has been developed mainly in the 
U.S.S.R. by Chaikin, Lochakovy and others, and seems 
at present to offer the most practical tool for applied 
problems. 

In the third volume of the series Prof. Lipman 
Bers certain mathematical aspects of 
subsonic and transonic gas-flow theory. He deals 
exclusively with steady irrotational flows and almost 
exclusively with two-dimensional problems. He 
places more emphasis on mathematical concepts 
and techniques than on specific physical problems, 
but gives some indication of reeent practical methods 
and results. He devotes much of his discussion to 
the questions of existence and uniqueness of solution 
Since the governing equations 


case 


discusses 


of various problems. 
of compressible flow are non-linear and of mixed type, 
these questions involve some highly sophisticated 
mathematical arguments, and only reeently has 
much progress been made in finding answers to them. 
Chapter | is a good introduction to the subject and 
the various approximations and modi- 
fications of the potential flow equation. Chapter 2 
concerned with the general theory of elliptic 
equations, quasi-conformal mapping and the theory 
of pseudo-analytic functions to which the author has 
himself made important contributions. Chapter 3 
applies the results of this theory to subsonic flows. 
Tricomi’s theory of mixed elliptic-hyperbolic equations 
is discussed in Chapter 4 and applications to transonie 


describes 


Is 
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flow are given in Chapter 5. A short appondix ts added 
This volume is by no means 


and 


on methods 


to read, but it contains much of interest 


to the applied mathematician 


PASS 
value 

In conelusion, it may be said that these three 
Volumes, though somewhat uneven in thew degree of 
sophistication, achieve their purpose 
iding a good overall pueture of the present 
tute of certain fields of They 
produced, and few misprints appear to have crept in, 
rh some were noticed in the third volume 


\. T. Price 


of 


study are well 


thon 


NEBULA, GALAXIES AND 
COSMOLOGY 


Rival Theories of Cosmology 

\ Symposium and Discussion of Modern Theories of 
the Structure of the Universe By Prof. H. Bond 
Dr. W. B. Bonnor, Dr. R. A. Lyttleton and Dr. G. J 
Whitrow Pp Nu Hl 1? plates (London and New 
York Oxford University Press, 1960.) Os. 6d. net 


|'Exploration des Galaxies Voisines par les Méthodes 
Optiques et Radio-Electriques 


Par Dt Vaucouleurs Collection “Evolu 
tion «les No. 13.) Pp. 156-18) planches 
Masson et Cie., 1Q58.) 1,600 tranecs 


Ceérard de 
SCreTLCes 
(Varis 
Le Nebulose e gli Universi-isole 
Abetti e Margherita Hack 
iv.) Pp x 


(Biblhoteca di 
354. 
S000) Lore 


Da Chorgio 


Scientifica. No Torino 


Cultura 
Edizioni Scientifiche Eimaudi, 1959.) 
three talks on cosmology 
followed by a discussion at which the rival theories 
were debated. The short book Rival Theories of 
Cosmology is & direct outcome of these, the content 


broadeast a series of 


ig the autumn of 1959, the B.B.C. Third Programme 


being substantially the same as that of the talks. 
Relativistic theories of the universe are discussed by 
\W. Bonnor in the first chapter. This is followed by 
in account of the steady-state theory, the case being 
Bondi, one of the origimators of the theory 


put by H 
the 


Finallv. KR. 
expansion of the distant galaxies may be due to the 
proton having a slightly greater numerical charge 
than the electron. The volume contains some good 
illustrations of galaxies, but the book would hav: 
been improved by the insertion of a short chapter on 
some of the observational aspects relevant to cos 
mology The text detailed 
knowledge of astronomy or cosmology, and within 
the limitations which are of necessity imposed by this 
restriction the ideas are put forward very clearly 
The book is recommended to anyone who wishes to 
be introduced to some of the problems of cosmology 

Exploration des has been 
written by an astronomer who has himself worked 
‘ x<tensivels im the field concerned After a brief 
introduction to the nature and = classification of 
the problems of estimating extra-galactic 
Subsequent 


Lyttleton explains his idea that 


does not presuppose any 


Cralaries 


valaxies, 
distances are considered in some detail. 
chapters deal with the luminosities, 
spectra, colours, rotation and masses of galaxies. In 
addition, there is a chapter devoted to the mformation 
about galaxies which has been obtained by means of 
radio astronomy. The text is well written in a logical 
sequence ; the plentiful illustrations and diagrams 
are of a high standard. The author imtends to write a 


diameters, 
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second volume in which more general topies such as 
clusters of galaxies will be treated. There is a dearth 
of up-to-date books about galaxies, and it is to be 
hoped that the second volume is of the same standard 
as this first 

The 
Clsses planetary 
stellar 
structural 


one 

Abetti and Margherita Hack dis 
diffuse nebulwe and inter 
deser bing of the 
properties of the galaxy 
The chapters are concerned galaxies in 
general and the rival The 
Scope of the book covers a wide rane ot subjects 
connected 


work by ( 
nebula, 
absorption before some 
and Kimernat ic 
last with 
theories of cosmology 
which are in some cases rather indirectly 
with each other, and the planning of the volume 
leaves much to be 1k spite this eriticism, 
some of the mais dual ce scription Is good The 
useful material which ts not often 


desired 


book contains some 
found in accounts written for the non specialist 
J. B. ALEXANDER 


VERSATILITY OF VACUUM 


Progress in Vacuum Science and Technology 
Edited by A. S. D. Barrett Pp. ii +160.) (London 


and New York Pergamon Press, 1959.) 70s 


N recent vears vacuutn tec hniques have been mtro 
duced into a mumber of different industrial tields 
and this book “ ill pyive the reader a good ice a of some 
of them The chapters, 
dealing with a particular appheation and written 
There is also an intro 


book eontaims Six each 


by an expert in that tie? 
ductory survey of education in vacuum practice at 
colleges in the United Kingdom. The contributions 
published as separate articles in’ the 


have been 


journal 

Although the book-title includes “science and Tech 
nology the majority of the chapters are written 
from a technological rather than a scientific point of 
view, and are largely deseriptive. That on problernis 
in the valve industry however, touch on the 
basic theory than The chapter on the 
imclides a 
developments the 
yetter. The gas clean up 


does, 
more most, 


vettering receiving valves 
historical 
modern type of 
performance of the latter is given, but the 
of the 

The applications of vacuum to metallurgy, furmi 


process im 
survey of leading to 
barium 
physies 
process is barely mentioned 
gation and drying of medical and food products are 
in complete contrast These 
chapters deal with the use of not-so-high vacua on a 
and make and 
informative reading to those whose knowledge of 
vacuum is derived mainly from the standard text 
books. The final chapter, on molecular distillation, 
describes a number of vacuum stills, particularly 
those of Hickman, who has been largely responsible 
for recent developments in this field 

A book of this nature is unlikely to be exhaustive, 
and the most notable omissions are the recent work 
on ion-pumps and the production and use of ultra 
high vacua, which get only passing mention. The 
book is well produced and fairly free from misprints. 
Most chapters have an adequate bibliography ; that 
on molecular stills in particular. Thus this book 
provides a useful survey of the industrial applica- 
tions of vacuum, in a form suitable for a busy tech- 


to valve techniques. 


heavy engimeering scale interesting 


nologist to read. 


R. O. JENKINS 
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I has been known since the investivations of Irving 
| early twentr «that the thermioni 
vacuum diode can be operated as a converter of 
heat into electric power, but with very poor effierencys 
owing to the rmunuteness of the eurrents. In recent 
years it was recognized that the efficiency could be 
raised to an economically interesting level if it were 
possible to compensate the electronic Space charge 
by a sufficiently cheap supply of ions. Caesium, with 
the lowest ionization potential of all the elements 
3-0 V.) appe ared the most promusiung, all the more 
aS LOTS could be produce a by the Langmuir 
Kingdon effect, that is to say, by contact with the 
hot surface of materials with a work function ex 
ceeding 3-9 V In the exesium diode, as developed 
by R. W. Pidd et al.’, also by K. G. Hernquist® and 
V. C. Wilson’, cesium vapour 1s ionized by contact 
with a hot eleetrode which can be either the emitter 
iteelf. or a third, hot eleetrode. The minimum cost 
per caesium Lon, taking into account the radiation 
losses of the hot surface, has been estimated as L00eV 
and as one cesium mn can compensate the 
charge of about 500° electrons, theoretically one 
ampere could be passed through such a diode at a 
cost of about 0-2 watt. The experimental figures are 
appreciably larger 

In the new thermionic device an experimental cost 
figure of 0-05 watt/amp. has been achieved, 
moreover not with ewsium, but with argon (ionization 
potential 15 7 V.) or with an argon mercury mixture 
Using esium, the cost could be reduced by a factor 
of 3-4. but it is doubtful whether it would be worth 
while to improve the efficiency further at the expense 
of the useful life of the device, which is likely to be 
mueh shortened by the chemically active 
or other alkali metals 

The principle of the new device is illustrated im 
Fig. 1 The main discharge occurs between an 
emitter, which can be heated, for example, by flame 
vases through a ceramic envelope, and a collector 
electrode For reasons to be explained later, it is 
essential to give the collector a large area relative to 
the emitter ; it is therefore realized as a cellular 
structure. The voltage drop in the main discharge 
space is of the order of a small fraction of a volt only. 
so that no ionization or excitation occurs in it, and 
in operation this space appears dark All ions are 
supplied to it from an auxiliary discharge between a 
gauze or similar perforated structure and an auxiliary 
anode. In operation a smal! fraction of the electron 
eurrent shoots out from the dark plasma in the form 
of fine electron beamlets through the meshes of the 
gauze, where an acceleration region is formed, with 
a drop just sufficient for ionization. Owing to the 
favourable focusing properties of the electric field, a 
large fraction of the ions thus formed returns through 
the meshes into the main discharge space. The flow 


of electrons and ions is illustrated in the left half of 


Fig. 1, but only schematically, just to illustrate that 
only a small fraction of the emitter current goes into 
the auxiliary discharge, while a large fraction of the 
ions find their way to the cathode. There is some 
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experimental ey idence that this is aided by refi on 
of the slow ions at the walls of the collector ine 


increasing the surface of the collector by a celhili 

structure had a remarkably small imfluence on the 
auxiliary discharge required to maimtain a certam 
emitter current. The question mark im the retheeted 
on path indieates our almost complete ignorance on 
the subject of the reflexion of very slow jons at 
surfaces. 

It is very essential for the Operation of the device 
that the auxiliary discharge has a positive characte: 
istic, as Only this enables thousands of tiny discharges 
in the meshes to operate im parallel This is true for 
all inert gases and also for mixtures of argon and 
mereury up to a certain proportion of mercury. (For 
example, 2 mm. argon, with mereury saturated at 
80°.) In pure mereury the elementary discharges 
tend to have a negative characteristic, and instead of 
the operation as illustrated one then obtains an ary 
through a single mesh. In order to make the operation 
economical the meshes are made sufficiently wide so 
that the drop in the accelerating region exceeds the 
ionization potential only a little (80-120 wires per 
inch). As the anode drop at the auxiliary anode js 
negative, the total drop in the auyiliary dischary: 
can be appreciably less than the ionization potential, 
for example, 10 V. in argon, only 7-5 V. in an argon 
mereury mixture. The ions are therefore rather slow 
when they shoot through the gauze, and are slowed 
down further by collisions with gas molecules. so that 
they have litthe more than the gas temperature by 
the time they reach the cathode 

According to IT. Langmuir’s theory’, slow ion- 
coming from a plasma will compensate optimally the 
space charge of the electrons emitted by a hor 
cathode, if the ion current is a fraction , 7 M ot 
the electron current, where m is the mass of the 
electron, M of the ion. This ratio is 1 : 272 for argon 
$94 for cessium. 1: 607 for mercury Though 
Langmuir’s theory was an excellent qualitative guide 

n the experiments, if might re quure some Quantitative 
revision because the auxiliary currents in argon were 
in some experiments as small as 1 100 of the emitre: 
current. Even if all the power in the auxiliary di- 
charge were converted into ionization, this would give 


only about one ion for 160 electrons, and as the 


ionizing efficiency was certainly much short of 100 pes 
cent and as some ions must have been lost in the 
yauze and at the walls, it appears very likely that 
the ion: electron ratio can be, in fact, better than 
Langmuir’s optimum, again suggesting that there is 
some reflexion of slow ions. 


The picture of the discharge derived from our 


experiments is illustrated in the right half of Fig. } 
The dark discharge space is filled with a dense plasma 
of remarkably small electron temperature. At low 
currents this is only a few hundred degrees in excess 
of the emitter temperature, indicating that the 
cathode drop is a few hundredths of a volt only, 
rising to a few tenths at large currents As the 
current density can be of the order of an amp./em.?, 


the cathode sheath thickness must be of the order of 


Vo.. 169 

] 
| 


March 18. 1961] 


47632 


auxilary 


NATURE 


anode 


electrons 


electron 
end ion 
flow 
(schematic) 


Emitter 
\ \ 
\ 


Ceramic \ 
wall 
\ 


anode sheath 


luminous 
plasma 


electron 
beamiets 


accelerating 
region 


collector 
sheath 


dark plasma 


— Heating 


medium — 


Fig. 1 Schematic section through thers 


Iu. At stnall currents the plasma has a practically 
uniform potential ; at higher currents a gradient 
develops. Lt is a fortunate circumstance that owing 
to the Ramsauer effect the cross-section of argon to 
electrons with energies of the order of a few tenths 
of a volt is very but even if it were zero the 
POSIsStivity of a plasma, as estimated by (;vosdover 
Spitzer®, is not negligible. At the collector 
drop in all crreumstances which 


and by 
there is a negative 
we have mvestigated, and this can be larger than the 
cathode drop, so that the total voltage drop in the 
was space can be negative 

These eonditions are further illustrated im Figs. 
and 3 Fig. 2 is a diagram of the potential from 
terminal to terminal. As a typical example the 
emitter work function ¢, the col 
leetor work volt, giving a 
nominal terminal of 5 V. per element 
Fig 3 shows the voltage-current characteristics of the 
device, theoretically derived but well confirmed by 
The theory starts from the assumption 


may be 2-5 V 
TUNCTION Yeoll 
voltage 


experiments. 
that at small currents the discharge space is filled 
with a wuform, equipotential and, the 
isothermal plasma. Consider 


regards 
electron temperature, 
the case of zero potential difference between 
In that case the same random 


first 
emutter and collector. 
electron current flows from the plasma to equal areas 
of the emitter or of the colleetor. The current density 
at the collector is equal to this random current, while 
at the emitter it is the difference between the saturated 
emission and the random current. It follows at onee 
that at V 0 the current is a fraction of the satur- 
ated emission current equal to the ratio of the 
collector area to the total area, that is to sav, emitter 
plus collector. In the diagram it has been assumed 
that the collector area is three times the cathode 
area. hence at V the current is 3/4 of the satur- 


ation current. The saturation current is limited 
either by the thermal emission of the cathode, or by 
the ion supply. By Langmuir ’s rule the ion-limited 
current is y/.Mim times the ion current, and will be 
proportional to it until thermal saturation is reached. 
This has been well confirmed by experiments, because 
it was found that the saturation currents were pro 
portional to the currents in the auxiliary discharge, 
With oxide 
cathodes at high auxiliary currents there is no sharp 
limiting current ion supplies exceeding 
Langmuirs ratio there non-zero 
field at the emitter, and im composite cathodes field 
assisted ermission is relatively important. 

The same model of a uniform, equipotential and 
isothermal plasma appl ed to non-zero values of | 


in any event at low values of the current 


because at 


will be a electric 


gives a& current characteristic /(1°) im the shape of a 
function, with a subtangent 
4kT ¢, where T' is the electron temperature. This 
was verified, and the value of 7 well with 
that obtained from Langrouir probes. At low currents, 
only slightly larger than the 
currents large enough for 


hyperbolic tangent 
agreed 


T was found to be 
erutter temperatur At 
the plasma resistance to become noticeable this model 
ceases to apply because the plasma will no longer be 
equipotent ial A good qualitative imsight can be 
obtained by using Steenbeck’s principle, according to 
which the potential profile and the electron tem- 
perature will adjust themselves in such a way as to 
make the total heat dissipation at given current a 
minimum. The heat dissipation per unit current is 
V 2kT ¢, the second term being the kinetic energy 
which the electrons give up to the collector, and the 
electron temperature 7’ must be such as to make this 
a minimum. As by Spitzer's law the plasma resistance 
is proportional to T-* ?, the electron temperature will 
increase with rising current, ultimately with the 2/5 
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Potential 
collector, | 
oaded 


Ferm: level 
ligntly loaded 
coll 


_Collector drop, negative 

ra) 


gas space V 


power of the current stuftedd to the right bv an amour which is the 
vhere the base 447° e broadens drop in the gas space To obtain an idea of thus drop 
that Spitzer's law gives a phasma resistivity of 


This ts qualitatively 
illustrated im Fig. 3 
vith mereasing current Experimentally we have mote 
observed an increase of kT ¢ from 0 11 V. at small the order 

rrents,to® \ at the largest densities (7 1,000) ohm. em 


of large currents The \t the low eleetron temperatures with whieh the 
characteristic, Owing to the thermione converter operates this is quite apprec 
im able. Even at 7 2 900° K. it is still 0-2 ohm. em 
Thus. if we had a plane emitter faced by a plane 
a distance of 1 em., we should have at 


a drop of O-®8 V.. which is far too large 


gradient im the plasma This. too, is illustrated 


Fig. 3 Ar the where / / which 


af the plasma were equ collector at 


woute correspond to | 
the characteristic at higher current deresitt 4 amp. em 


wtentral 


1Oame Auxiliary current [,= 10ma 


Collector 
current Voitage drop 


in gaS space 


ine of Zero drop | 
spac 
in gas space 


Cathode area 
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aki /e | 


kT, /e— | Collector voltage 


Fig Current-voltage characteristics, schematic 
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tolerable Th bias an 


for an 


COTLS« 


economic design It was shown previously 
that im order to reduce the voltage drop. the 
area. Tt is 


also reduce the 


large relative to the cathode 
that im addition we 
absolute dimensions of the 

Fig 


im which 


area must be 
now Thitist 
emitter-collector assembly 
$# shows a design of a thermoeleet ris 
this i The collector 


venera’or 


taken into account. 


onsists of a cellular metal strueture. of a material 
with good heat conductance, interspersed with bars 
of sufficient cross-sections to conduet the heat with 
coolant The cells 
small dimensions, say 3.05 and thev are within 
from the the 


of a 


out a large temperature-drop to a plate, 


Which is tmmersed om the have 


face ot 
that 


mm. distance 


small distance, say 
emitter, so that the resistance is 
pair of parallel plates at about 2 

This is sufficient for current densities of the order of 
4 amp.em.?; for higher the dimensions 
ought to be further reduced It is seen that the 
fineness of this ‘microstructure’ does not prevent the 


densit 


realization of large units 

\ metal gauze is applied to the top of the cellular 
the aunxihary discharge 
This second space Contains a 


It has been found that 


structure, separating Space 
from the main space 
meandering auxiliary anode 
a single auxiliary discharge space is preferable to one 
broken up into smaller units, as it ensures that the 
discharge will spread over the whole surface of the 
vauze 
While 
when they are sealed up, large thermionic generators 
bevond a certain size suffer from a grave disadvan 
This is the self-magnetice field of the generated 
eurrent, which prevent the 
returning the the emitter 
reduce this somewhat by admitting 
the currents not at one point but 
evenly over the periphery of the 


prime movers prove ethicrene \ 


emission by 
One 


tends to 


electrons to can 


colle« tor 


deviee, but only up toa certain an example, 
let 25 vauss be the lonit of the magnetic field paralle] 
can tolerate. Such 
With a current 
reached in a 
1,600 amp 


will 


to the emitter surface which one 
a field is produced by 20 amp. crm 
density of 4 this 
square of 
If one 
mecrease, 
the 
magnetically of 


amp. limit) as 


200 at current of 


makes the unit larger the current not 
because the emission will be cut off bevond 
must consist 
units One 


The emitter area 


critical square Larger units 


sub-eritical Way of 
achieving this is shown im Fig. 4 
hexagonal 
centre If 
Tie lds 


sub supplies 


each with its 


these are smal 


into sub-areas, 
lead im the 


loss by 


is. divided 


own cathode 


enough the riagnet it can be made 


negligible For example. if each 
100 amp. and has an area of 25 em 


around the lead in which the n T 


the critical area 
field is more 


than 25 Valiss has a radiis of O-S em 
cent of the 


and an area of 
only, that is, 92 per emitter area 


An advantage of thi 


2 cm.? 
is utilized design is that each 
cathode lead 
the ceramic envelope against the atmospheric pres 
Moreover, one finds that if these learis 
for example, of tungsten or molybdenum, ot 


acts also as a mechanical support for 


are 
rade, 
such thickness as to present the optimum compromise 
between ohnue drop and heat conduction, they will 
be flexible differential thermal 
expansion emitter and the 
structure All cathode leads connected 
& positive terminal plate which is perforated 
the coolant. Such tunits 
size, and they need not be necessarily 


enough to follow th: 
collector 
with 
and 
can be 


bet ween t he 
are 


Hnmersed im 
made im any 
plane. 

The efficiency of 
calculated by 


has been 


in particular by J. M 


thermionic generators 
several authors, 
Houston’. It is 

RI — (drop in discharge) (cost of ions in W amp.) 


(heat conduetion amp.) — (radiation amp.) 


* 
Auxiliary 
- Cooling medium— anode 
~ } 
Vig. SEE ionic generator element 
ae 
BE 


S72 


Ri is the internal ohunie drop. The optimum com 
promise between this and heat condnetion 1s usually 
at RI O05 OLN The 
& small voltage drop im the discharge and reduce it 
to 0-1-0-2 V. or less have been already discussed, 
and it has been mentioned at the beginning that the 
cost of ions can be made as low as 0-05-0-L V. in the 
present The most important parameters for 
efficpeney are therefore the work functions 
Jom, And the radiation per ampere emission 
The heat conduction through argon at about 2 mm 
The work 


as 


deviee 


vood 


pressure plays a small part im the losses 
funetion of the collector must be evidently 
It can be reasonably expected that 
This leaves us 
ith finding a the 
emitter work function and the radiation loss per amp 


small as possible 
if will be possible to redu eitto 


stutable eormprom bet ween 


eurrent. The best compromise depends on the emitter 
temperature If this is given. one has the choice 
between a larger 9,,, wiving a higher terminal voltage 
but smaller currents and thereby larger radiation loss 


with smaller radiation 


per ampere, or gen, 


losses At emitter temperatures of 1,500 
the choice largely im the region 23 V., and 
working out examples with existing emitter materials 
one finds that the is on the side of the 
lower work fune only better 
efficiencies but also higher power densities, that is, 


With 


conte mplate efficrencies ot 


advantage 
ions These give not 
cathode 
materials can the 
of 20-30) pei “nt and power densities of the 
order of 4-6 kW | tt 


It is & unique advantaye of the new device that it 


better utilization of spa present 
one 


order 


allows the direct generation of alternating current 
The device 


auxiliary discharge is extinguished, and can be made 


becomes at onee non-conducting if the 
conducting in a fraction of a millisecond by re-striking 
it. Thus, if one takes two of these devices and con 
nects them in push-pull over a transformer as Output, 
so that they will send currents into the transformer 
alternatingly, one obtains alternating power. One can 
supply this to an a.c. network by deriving the small 
auxiliary power from the mains m synchronism with 
it The somew hat 


smaller than with 


efficiency im a Operation is 


because heat conduction and 
non-operative half 


(say trom 


go on also during the 
eyele, but the reduction in efficieney 
30 to 22 per cent) might well be 
the gain in the cost of the plant 
Though the 
the new thermionic 
phenomena are now siifficrently understood to form 


radiation 
outweighed by 


investigations of the gas discharge in 


levice are mor yet closed. these 


British climate is a 


alleged equability of 


notion derived not only from a_ traditional 
consideration of exclusively mean meteorological 
data but also from the fact that the vast majority 


of the major meteorological 
Britain are situated at Fig. 1) 
It is well known that weather. climate and ecological 


potential deteriorate with imereasing altitude in 


synoptic 


low eley afrons (see 
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VoL 
the basis for the design of practical generators— given 
suitable materials. Further research must be directed 
towards the three problems im material technology 
presented by this or any other thermiome converter 
The first is a cathode material with 2-2°5-V. work 
function, with small radiation emissivity, capable of 
supplying 4 amp./em.* or more at temperatures in the 
region of 1,200°-1,800° The is @ suitable 
collector with high reflectivity and low work funetion 
which the 


. this ought to be 


second 
venerator in coolant 
used a 


In a self-contained 
Temperature is, Sav, 
1 V. In @& generator 
turbine, with the coolant at 5 
1-8 V., and there exists a fairly 
Such a converter would amount 
energy 


about 
topper tor @ steam 
600° Cl it ean be 
wide range of 
suitable materials 
to a boiler which turns a 
direetly into eleetrie power, the rest into steam 

The third problem, probably the most diftieult, is 


part of the fuel 


that of a ceramic envelope impervious at 14 
€., capable of operating for long times when exposed 
to flame gases and with a high thermal shock resist - 
ance. This last problem would not arise in one line 
of possible applications, namely, as a converter m an 
atomic reactor in which the nuclear fuel could be in 
cluded in the envelope. This application, however, will 
not mature until it is proved that fuel elements can 
and do not con- 


operate at such high temperature 
and the 


taminate the emitter. the collecto gas with 
\ small amount of 


of gas transmission in 


fission products gas contamina- 


tion, as well as some measure 

the ceramic envelope, can be dealt with by titanium 
pumps or the like, whieh eloninate chemically 
active contaminants, but mot argon or other inert 


Wases 

Provided that these problems ean be solved satis- 
factorily, combining a low cost with a long life, there 
ix a wide field of potential applications for thermionic 
generators, in supplying d.c. power for electrochemical 
plants, for traction, for stall self contained venerator 
umits, and for the ethicreney ot large steam 
or nuclear power plants. 

My thanks are due to Mr. H. A. Fatru, who has 
carried out the experimental amd to the 
National Research Development Corporation, which 
provided the financial support 
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rapiul rate of 


the British Isles, but the remarkably 
deterioration, even for & maritime el mate, is much 
less publicized. If, for idealized maritime and 
continental sites (Fig. 2), horizontal lines A (low-level) 
and # (high-level) for the forme, and lines A 
(comparable low-level) and B (comparable high-level) 
represent growth thresholds (for example, 42° F.) 
crossed upwards in spring and downwards in autumn 
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IN THE BRITISH ISLES 


STATIONS 


MAJOR SYNOPTIC STATIONS 


SECONDARY STATIONS REPORTING 
VARIOUS ELEMENTS 


STATIONS REPORTING WIND DATA 


NUMBERS 


sev 


by the mean monthly temperature curves, then the 
vertically shaded and stippled areas represent the 
relative amounts of growth potential at each sit 
and elevation. Clearly, the maritime site, despite 
its earlier and longer has a growth 
potential, which is reduced rapidly with elevation 
The continental site, however, despite its later and 
greater growth potential 
with elevation 
tree-lines, 


lower 


shorter season, has a 
which is reduced much less rapidly 
It follows that agricultural limits, 
~oceur at much lower elevations at maritime. 


Snow 


limes, ete 
compared with continental, sites 


This sharp ecological gradient! is the expression of 


temn- 
more 


decreasing temperatures, especially maximum 
peratures, and of increasing rainfall, derived 
from the elevation and modification of frontal 
structures than the simple rise of moist air streams 
relatively 
liability 
rainfall. 


Increasing cloud cover and persistence, 

high humidities and the 
to mist or fog accompany the mereasing 
Complementary, evaporation (when it is possible) 
reduced to & Minimum 
snow-cover? and wind 
with 


progressive, 


low-clond bases, 


and sunshine amounts are 
Frost incidence, snow-fail, 
speed’, with fow 
All these 


also 


imply a 


exceptions, 
trends 


8 


aD) 


Diagrammatic comparison of mean temperatures and 
growing season at maritime and continental sites 
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exceptional rate of deterioration of 

meteorolovical and ecological con 

ditions with altitude in Britain. 
as The techniques of pollen analysis 
L and carbon-14 dating have enabled 
of the vegetation 
chronology the end of the 
last major glaciation (about 12000 
Tundra was eventually 
succeeded first by birch and pine 
and then by mixed, de 
cidnous oak woodland which, by 
the post-glacial climatic optimum 
(6000 2000 B.c.), attaimed eleva 
tions substantially higher than the 
2.000-ft contour. During the 
early Mesolithic (SO00-6000 B.c.), 
upland Britain extensively 
covered with birches and pines un 
der a dry, continental 
Boreal’ climate. From the late 
Mesolithic (5000) 2800 through 
to the Neolithic and the end of the 
Bronze Age (about 500 B.c.), thick. 
deciduous contaming 
dominated 


a reconstruction 
since 


forests 


was 


relatively 


woodland 
much oak and = alder 
at first under a warmer, oceanic, 
Atlantic’ climate from about 5000 
3000) BA and later 

under the drier régime of the 

Sub-Boreal phase from about 
3000) 500 Afterwards, the “Sub 
Atlantic’ phase 5OO B.c. et seq.) 
a resumption of @ moister climate and progressively 
slow, then rapid, deforestation of upland Britaim 
by man, and the creation of the moorland landscapes 


to about 


to about 


about witnessed 


we know to-day. 
Some of the more striking features of the 
years of the post-glacial period are embodied in 


The 


8.000 


contemporary soil profiles in upland Britain. 
deciduous forest climax was longer and more potent 


than the preceding birch and pine forests, and 
promoted the development of deep brown earths. 
The qualities of colour and texture in the B horizons 
of many contemporary hill soils at present under an 
incongruous grass vegetation may be attributed to 
this period. The thick mantle of hill peat developed 
on typically flattish or gently sloping sites accumu 
lated in particular during the oceanic ‘Atlantic 
phases. On the other hand, the contemporary semi- 
natural moorland grasses have formed dense, matted 
root layers, forming the familiar ‘organie-top’ of 
many hill soils, below which a bleached A, horizon, 
grey ish in colour, is characteristic. The local develop- 
ment of iron pans or organic pans at the top of the 
B horizons may create impedance within the profile, 
as evidenced in the mottling of the lower section of 
the A, horizon. These features are expressed in the 
peaty-gley-podzol which is the most common soil 
in upland Britain. They are the creation of past 
vegetations and climates as well as contemporary 
vegetation and climate, and of past, as well as 
present, usages by man and his grazing animals. 

[t is surprising that man’s continuous, if extensive, 
use of the hills in Britain has not facilitated more 
mtensive inquiry into the hull environment itself 
The upland soils have been least modified by agri- 
culture and could provide more direct evidence of 
post-glacial pedogenic processes than their intensively 
cultivated lowland counterparts. Yet the latter 
take precedence over the former in the programme 
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of the Soil Survey. Again, the semi-natural upland 
vegetation is regarded as something to be improved 
and ‘forced’ for grazing purposes rather something 
which, in fact, has been degraded by grazing 
Detailed vegetation maps of the uplands of Britan 
searcely exist. The upland climates of Britain, ex- 
cept for individual short -period investigations, remain 
taken for granted and often incompletely appreciated 


The relatively low contemporary economic value of 


the uplands of Britain has been a major factor in 
this neglect. Once areas of pioneer colonization by 
primitive man, uplands become 
depopulated and devalued by The 
coalfields have claimed 


these have now 


modern man 
agricultural lowlands and the 
priority im and 
The popular comment, ‘‘all our vegetation has gone 
has perpetuated the almost peculiarly British notion 
that we virtually 
ermancipated from the extremes of Nature In the 
hull be further from: the truth 
Keonomists to-day t hat the hills 
should be lett to afforestation, 
national parks and nature reserves Hill and 
boll proot ot this 
doctrine for However, the 


relegation of sheep-farming and promotion of water 


geological pedological surveys* 


live in a conquered environment 


nothing could 
repr atedly 


areas 
insist 
water conservation, 
soils 
cological 


have been 


thousands of 


clinates 


years 


conservation and afforestation requires careful and 
comprehensive planning, which should consides 
ecological, pedological and sociological argument, 


in addition to the purely economic considerations 
Cattle depopulation and the gradual disappearance 
of older sheep from upland Britain have caused a 
grazing im recent decades 
{ onsequent ally of bracken, has 
proceeded at locally alarming rates. Bracken is apt 
to colonize the deeper, non-impeded brown earths 
which are normally the most productive and versatile 
areal loss is thus coupled with 
Much Welsh ffriddoedd has been 
into bracken fields dotted extensively 
with oak, hawthorn and dwart The 
monopolistic, selective grazing by sheep has allowed 


decline im intensity of 


regeneration, esper 


soils on the slopes ; 
loss of good land. 

transformed 
serub yorse 
species such as Nardus and Vaccinium to dlominate 
inany associations at one time richer, for example, 
in Molinia and Heather 
(for example, in parts of the Scottish Highlands and 
on the Llandegla Moors im north-east Wales) induce 
relatively strong soil-podzolization and confine land 
sheep grazing, usually by Scottish 


Agrostis monocult ures 


ine TO extensive 
blackface 

The dairving period circa 
1933-52 is still the 
uplands of Britain, affording modern evidence of the 


revolution of the 


registering im remote parts of 


traditional delay in cultural response which has 
characterized the Highland Zone of Britain since 
the earlest times Some mid-altitude farms have 


recently imtroduced milk production, provided they 


were located within, or within reach of, the catch 
ment of a milk lorry. Many what may be termed 
natural rearing farms’ have been modified in this 


fashion in response to the temporary and, in many 


WAVE, eXCESSIVOG economic provocation embodied 
in the attractive marketing and price facilities and 
the regular income offered by the Milk Marketing 
Board. At the same time, sheep farmers face the 
annual problem of the high cost of wintering their 
flocks on lowland farms. The comparatively short - 
term economic and political arguments which initiate 
these trends and problems should always be qualified 
by the excessively sharp decrease in flexibility and 


adaptability of farming systems, and of farms with 
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large proportion of ‘hill’, with imereasing altitude 
m the maritime uplands. Also, the law of 
systematic and regular integration between hill 
farm and lowland farm is herem revealed and i- 
mescapable. 


Relatively recent allocations of hill land have 
been made to the Forestry Comunission, to wete: 
and electricity authorities, to the National Parks 
Commission, the National Trust and the Nature 
Conservancy, to the Army and to the British Atomic 
Energy Authority. 

To what extent the imtroduction of 
(for example, since 1927 in Dovey Forest) on partially 
podzolized soils has induced further podzolization 
is debatable. Preliminary evidence® indicates that 
little, if any, pereeptible degradation has taken 
place, in particular in Wales, where parent materials 


coniters 


in general do not possess an adequate combination 


of extreme porosity and acidity, as for example 
occurs in the Barton Sands of the New Forest, 
where a period of only twenty-five years under 


conifers has been enough to create advanced podzol 
zation®. Afforestation, on the other hand, has helped 
to check rural depopulation and has provided good 
new access roads for many hill 
The economic priority clanmed by 
electricity authorities im the creation of reservoirs 


water anid 
and impounding of water must be assessed against 
elimination of 
Planted Trees 


often amounts to the effective 
forms of land 


what 
the antecedent 


may share the slope with sheep. trees and sheep 
may occupy land within a natronal park, but a 
flooded valley must lose not only its trees and its 
sheep but also its land as a whole, good, bad or 


its settlements, 
But a new 


indifferent, and people and history 
The valley, as it were, dies lake, a new 
landscape is created, and mules away @ new industry 
expands and flourishes. 

Extensive seetions of hull country in Britain have 
been declared as national parks and provide extended 


scope for tourism, the industry which to-day can 
claim one of the largest individual incomes in the 
country. Tourism, together with water storage. 


represents potentially one of the most profitable 
uses which can be made of the uplands of Britain. 
provided modernized accommodation and hostelries 
of the right calibre can attract an adequate range of 
tourists. This will require contimual improvements 


in communications, especially by road 


More limited hill areas have been taken by the 
Nature Conservancy and the Nat onal Trust, and 
afford opportunities for studying the relation of 


plant regeneration to soil, slope and climate. Evidence 
derived from such an investigation will confirm the 
ecological law that, with imereasmg 
Britam, it becomes progressive] 


altitude in 


and soon remark 


ably less profitable to create artificial soil conditions 
to introduce lowland species ot plents or plants bred 
specifieally to cope with more rigorous environments 


seeded 


achieved on a re hull. 
short-lived and uneconomical 


Whatever 
vrazing is notoriously 

The availability of large areas of unpopulated hill 
other factors favoured the creation of 
very recently (1960-61). 


SUCCESS 15 


has among 
army training camps and, 


the establishment of nuclear power stations, such 
as that at Trawsfynvdd in Merionethshire 
Hill farming leans on Government subsidies 


Forestry represents a long-term Government invest - 
ment. Forestry, in the long run, is relatively more 
profitable per acre and employs more men per acre’ 
than hill-farming which, for the most part, retains 
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Advances in Thyroid Research 


Proceedings of the 4th International Goitre Conference 

Two Volumes edited by ROSALIND PITT-RIVERS, F.R.S. 

Included are the address by the President, Sir Charles Harington, Ph.D., Sc.D., F.R.S. 5; the address 
by the President of the American Goiter Association, the late Dr. Edwin Ramsdell, M.D., read by Dr 
Howard Mahorner, M.D.; the Dunhill Memorial Lecture by Sir Geoffrey Keynes, M.D., F.R.C.S., 


M.R.C.P., and all the scientific papers which were submitted, dealing in the main with endemic goitre. 
£6 6s. net ($20.00) 


Full Scale Fatigue Testing of Aircraft Structures 


Edited by F. J. PLANTEMA and J. SCHIJVE 

Contains the important papers read by leading international specialists, and the authoritative dis- 
cussions which followed them at the Amsterdam Symposium, covering such topics as test methods, 
planning of full scale tests, test results and interpretation for a number of aircraft, programme fatigue 
tests and random load tests, strength of cracked structures and air-worthiness requirements. 


£5 net ($15.00) 


Coronary Vasodilators 


R. CHARLIER 

In this important monograph Dr. Charlier assesses present knowledge of the pharmacological effect 
of vasodilators, the mechanisms responsible for these effects and the therapeutic importance of classical 
treatments and also of recent treatments on which experimental and clinical investigation are still too 


few to allow of definite judgment. 
55s. net ($8.50) 


Advances in Electron Tube Techniques 


Proceedings of the 5th National Conference 
Edited by DAVID SLATER 


Ihe areas of interest at this conference are outlined by the organization of the sessions which include 
“Electron Tube Materials and Technology ; Electron Emission Phenomena and Cathodes ; Internal 
Environments of Electron Tubes: and Ruggedization, External Environments, and Life Factors of 
Electron Tubes.”’ This will prove to be a valuable review of current technologies in research, develop- 
ment and construction of electron tubes 

£5 net ($15.00) 


Inhaled Particles and Vapours 


C. N. DAVIES, London School of Hygiene 
This volume contains the 38 papers and ensuing discussions at the recent International Symposium 
ot Inhaled Particles and Vapours including papers on the mechanics of breathing, fine anatomy of the 
human lung, the uptake of vapours and causation of asbestosis. 

Approx. £5 ($15.00) 


Gases at High Densities and Temperatures 


YU. N. RYABININ 
A description of a new experimental technique for studying high temperature properties of dense gases 
utilising a device in which gases were compressed by the “‘firing’’ of a piston in a closed cylindrical 
volume. For the research described in this monograph, the U.S.S.R. Academy of Sciences awarded 
Yu. N. Ryabinin the D. I. Mendelevev Prize 

25s. net ($4.50) 


Please send for fully descriptive leafiets 
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REFLECTING 
MICROSCOPE 


for work in visible, ultra- 
violet and infra-red light, 
utilizing the range of re- 
flecting objectives, with 


powers of KIS to X1I72 


Full particulars from 


R & J BECK LTD., 


69 7) MORTIMER ST, 
LOMIDON. wi 


FOUNDED 


CRISTALITER 


B.8. 748 HAKRMACYTOMETER 


The only metallized haemacytometer 
made to British Standard 748 — the 
most rigid standard in the world. 


Details on request. 


HAWKSLEY & SONS LIMITED 


17 NEW CAVENDISH ST. LONDON WI 
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An example ts the 


ACHROMATIC MAGNIFIER. Cat. No. 


@ Fully corrected cemented 

triple achromatic lens 
@ Made of solid brass, chrome plated 
@ Screws fitted with locking washers 
@ Available in & x 10. and = 20 


Made by 


GOWLLANDS LTD 


VMIORLAND ROAD CROYDON SURREY 


hle from all scientific instrument supplier 


Obraing 


GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


SHEET & PLATE-GLASS—cut and 
ground to exact dimensions. 


@ LENSES, PRISMS & FLATS—to any 
standard of accuracy. 


silvered and front 


@ MIRRORS—back 
surface aluminised, etc 


@ BLOOMING of optical components 


Cc. J. WHILEMS, LTD. 
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he better land on the lower slopes and plateaux 
and valley bottoms, permitting plantation on the 
igher, or more exposed, or more steeply sloping, 
vround. It is reasonable to argue that, given equal 
status in land allocation, forestry would be even 
iore profitable than hill-farming and on lowe 
zround even more profitable still. But sheep farms 
were, to the hills; the plan- 
Forestry can expioit the more 


cost 


are indigenous, as it 
tations are intrusive 
remote hill Jand more effectively, but at the 
f a longer journey-to-work. The sheep farm (except 
for certain types of fragmented holding), is a more 
unit with traditional, external 


-elf-contained labour 


ontacts for marketing and social exeursions Re 
arrangement and amalgamation of holdings might be 
advocated to promote, rather than reduce, these 
contacts New villages created ab the 
Forestry Commission pass through a very difficult 
period until the second generation, born 


by 


formative 
n the village, 
where «a 


becomes adult It is wise to extend 

traditional spirit 
already exists. Under-grazing by sheep has allowed 
extensive regeneration and loss of hill grazings, and 
oils (and derived 
orgvamc top lavers) for yoars become badly 
aerated and deficient in dry spells 
Re-introduetion of store cattle on the hills to graze 
vith the sheep would help to reduce degeneration 
In contrast, preliminary treatments for 


old villages community 


matted 
many 


moimsture im 


undisturbed under grass 


of grazings. 
Tree planting often include deep ploughing, esper ially 


shen drainage is poor and, although catchments 
may become temporarily flooded by the improved 
drainage, the mechanical disturbance over- 
turning of the soil breaks up the root mat, improves 
aeration and brings relatively richer B-horizon 
material to the surface. On steep slopes, however. 
there is a danger that erosion might occur 

The implication of the foregoing paragraphs is 
that whereas forestry must in Britain claim economic 
priority over hill-farming virtually to the extent 
of being permitted access to some of the better land, 
the deep-rooted traditions of the countryside and its 
settlement pattern remain centred on its sheep 
farms and associated haniets. Also, the implication 
is that the two can be usefully integrated rathe 
than being allowed to compete ; this point will be 
developed later. 

Clearly, the future expansion o° industry in Britain 
and the maintenance of a national economy based 
on adequate exports will demand more extensive 
and more efficient harnessing of the water resources 
of the country, in particular in the Highland zone. 
Thus, water storage both for industry and for power 
development must claim the highest priority in the 
planning of upland land use. On the whole, the 
afforestation of catchments of reservoirs might be 
favoured, causing further shrinkage of areas devoted 
to Jjull-farming. Sheep are tolerated more on the 
atchments than cattle as a rule; thus the mixed 
grazing advocated above on ecological grounds is 
not always practicable. The relatively small areas 
taken by the Nature Conservancy, the National 
Trust, the Army and the Atomie Energy Authority 
are fully justified in terms of urgent national require- 
ments, and the functions of those organizations. 
The larger national parks are equally justified on 
grounds of amenity and tourism. It should be 
asserted, however, that sites of supreme ecological 
interest or natural beauty should, so far as possible, 
not be adopted either for military training or for the 
establishment of nuclear power stations 
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In sumunary, the general order of priority of land 
use in the uplands of Britain, according to contem 
porary economic trends, would be as _ follows 
(1) water conservation for industry and for power ; 
(2) afforestation, including the establishment of shelter 
belts; (3) stock-farming, including store cattle as 
well as sheep on reorganized amalgamated holdings 

Within this broad framework of priorities, the 
local priorities concerning (a) tourism, both coastal 
and rural, winter and summer; ()) nuclear powe! 
stations ; (c) military and conservation allocations 
seem justifiable, provided ecological and mat het ir 
arguments are satisfied 

The creation of a 
torms of land use from the site 
encouraged on the eatchment of the reservoir, where 
afforestation is favoured rather than sheep grazing 
Forestry, claiming slight relative economic priority, 
may in the future deserve better hill land at the 
expense of the adjacent sheep farms, and even som: 
lower ground at the expense of lowland farms 
\fforestation blocks may reduce the internal mobility 
of a sheep farm. The forests may have been sited 
long distances from existing settlements, where there 


eliminates all other 
Cattle-grazing is not 


reservonr 


is COMpetition for a limited and ageing labour force 
New settlements vie with old settlements for people 
and social and religious privileges External (for 
example, non-Welsh) forees in the form of new jobs 
and new with local tendencies to 
conservatism and conventionalitv. How can a declin 
ing population maintain cultural integrity and assimi 
incoming cultural influences without suffering 
dilution ? How ean old and new elements in the 
labour force continue to tolerate life in remote hill 
areas, when for many individuals it probably hangs 
at this moment by the slender penetrating thread 
of the television screen ? How long will it take for 
the influence of the progressive emancipation of 
yenerations of women and encompass 
all rural areas How long will parents and local 
authorities tolerate an educational system which 
permits variety in local opportunity for children 
at the age of 11 years and demands the stead, 
annihilation of the country schools within the 
devouring, centralizing orbit of large, new, cumbet 
some secondary schools to which rural children are 
‘exported’ and ‘imported’ daily over many miles % 
How can this picture of all-round competition and 
collective decline be reconciled ? 

Reconciliation must lie in integration, which 
necessitates some degree of planning. The location 
of water storage schemes should be arranged so as 
to create & mimimum of dislocation of existing 
settlement and economy. The Forestry Commission 
should be encouraged to continue to plant above 
the commercial tree-line for shelter purposes on sheep 
farms and allowed to experiment on lower ground to 
ascertain possible increases in yield. Sheep farmers 
should be educated to accept some degree of re- 
organization and amalgamation of holdings as the 
price to pay for greater economic and social security 
The re-introduction of store cattle would give more 
flexibility to the farming system. The occupiers of 
the smaller holdings should be encouraged to take 
part-time jobs in the Forestry Commission which 
should be made available in its programmos of future 
expansion. For time immemorial the earlier inhabi- 
tants of the bills combined several tasks, for example, 
domestic craft, mining, sheep farming, cattle farming, 
and the basis of their success was co-operation, 
especially during the vital summer months when the 


workers compe te 


late 


mothers to 


oo 
3 
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These 
operation probably 
world otto clay 
of all the 

tvpe ot worker, for example 
Moreover, they should be attached to 
reach of, existing settlements and 


laws of combination and co 
still apply even mm the different 
New settlements be 


amd not contined 


ancrent job 


representative labour fores 
to one forestry 
employees 
within easy 
Linprovement oft 


the Forestry Commission, for examplh 


Amenities rons 
“ hue by 
should vo hand in hand with other forms of planning 
the eficrent and 


and 


and making more 


tise. 


more Ve rsatile tourist tract 


These anticipated plans unply change in one form 


another. The view that rural cultures (for example, 
Welsh culture) should not tolerate contamination 
hould be weighed against the imevitabilitv of the 
conomue that roast ACCOMP contimied 


vhost 


The Royal Society of Edinburgh Awards 


ue following awards have beem Mak 
longall Brishane Prize (1958-60), to Mi Albert ©: 
Long, Duns, Berwickshire, for several papers on 
paleobotany published in the Transactions of the 
Society during the period of the award. Dr. W. Ss 
Bruce Memorial Prize (1960), to Mr. .J. MaeDowall 
Meteorological Office, London, for his work im. the 
fields of Antarctic meteorology and geormagnetism 


and as leader of the Royal Society of London 


Expedition to Hatley Bay. 1958 (this Award is mac 


jointly with the Royal Physical Society and the 
Royal Seottish CGeographice! Society). Bruce Prelles 
Lecture (1961): Dr. V. A. Eyles, formerly H.M. 


Geological Survey, London and Edinburgh, has been 
invited to doliver the Bruce-—Preller Lecture, 1961, at 
the ordinary meeting of the Somety on June 5 


New Fellows 
have elected Fellows of the 
Edinburgh Dr. F. Alexandes 
pharmacology, University ot 
Department 


followin Deven 
Society of 
vetermary 
Edinburgh ; M Campbell, secretary. 
of Agriculture and Fisheries for Scotland; — Dr. 
\. J. O. Cruickshank, reader in’ electrical eng 
ineering. University of St. Andrews Prof. R. B 
Dingle, professor of theoretical physics, St. Salvator’s 
College, University of St. Andrews ; Dr. PS. Farago 
senior lecturer in natural philosophy, University of 
Edinburgh; Dr. P. B. Fellgett, prmeipal setentitic 
offieer, Roval Observatory, Ediburgh ; K. B. Fraser, 
senior lecturer in botany, University of Aberdeen : 
Prof. A. Haddow, professor of expernmental pathology 
in the University of London, and director of the 
Chester Beatty Research Institute, London; W. T. 
Harry, leeturer m geology, University of St. Andrews ; 
Prof. A. W. Hendry, professor of building science. 
University of Liverpool; Prof. J. 8S. S. Inglis. pro 
fessor of animal husbandry and preventive medicine. 
University of Glasgow Dr. H. Lister. leeturer in 
polar studies, University of Durham, Department of 
Geography, King’s College, Neweastle upon Tyne : 
D. Lowe, horticulturist, Elvingston, Gladsmuir, East 
Dr. RK. C. Mackenzie, head of the Depart - 
Pedology. Maeaulay Institute for Soil 


Royal 
reader in 


Lothian ; 
of 
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This conunentary owes much to a symposia 
on Hill Climates and Land Usage, with specrl 
reference to the Highland Zone of Britain’, convened 
by the author in Aberystwyth om Mareh 1960 \ 
memorandum imeluding ten papers was compiled, 
based on the diseussion, and cireudated as Mew 
No. 3, Abervstwyth Ciratetul acknowledgment is 
also made to Prof. Gordon Manley for many valuabl 
Ml y Ke 35 lide 
Manl J. 108, 241 (144 
Glovne. in Mill Climates and Land U al Re 

o Highland Britain, edit. Taviler. A Ve Aberv<tw 

lo \ (rcographu, 14§, 65 (Lose 

\ Hill Climates and Land «ag 

Abervetwyth, 65 (1060) 

Duvies. R. I Department of Agrienttur (hemistr tn t 

College, Bangor (private communication) 

Report the Natural Resources Technical Committee 

Avricultur Marginal Land (HLM. stetioner i 


Noble, 


Research, Cranmwebuckler Aberdeen 


senior lecturer in mathematics, Royal College ot 
Science and Technology. Glasgow ; B. B. Parrish, 


Department of Agriculture and Fisheries for Scotland, 
Marine Laboratory, Aberdeen ; Prot. Po L. Pauson, 
Freeland professor of chemistry, Royal College ot 
Science and Technology, Glasgow Dr. R. J. 17 
Pennington. research fellow to the Neurological Unit, 
Medical School. King’s College. Newcastle upon 
Pyne Dr. B. B. Rae. assistant to the Director oft 
Fisheries Research, Seotland, Department of Agri 
eulture and Fisheries for Scotland, Marine Laboratory, 
Aberdeen ; Prof. J. R. Raeburn, Strathcona-Fordyc: 
of agriculture the Aber 
M. Sillitto, lecturer im natural philosophy, 
Smithies, leeturer 
Cambridge ; Th 


professor University of 


dleen R 
University of Edinburgh; Dr. F 


in mathematics, University of 


W. ON. Stibbs, Napier professor of astronomy in 
the University of St. Andrews, and director of the 
Observatory Dr. A. B. Tavier, Registrar General 


for Seot land 


Physics at Manchester : Prof. E. B. Paul 


Dr. EF. B. Paur, who has been appointed to a 
chair in the Department of Physies of the University 
of Manchester, was educated at Mallorytown and 
Brockville Schools and at Queen's University, Kings 
From 1942 until 1946 he held an 
appointment with the National Research Couneil of 
Canada at Ottawa and took part in the work on 
nuclear reactions sponsored by that body m con 
nexion with the development of the Chalk River 
Laboratories. During 1946 48 Paul studied at Cam 
bridge, where he worked with the 1-MV. high-tension 
generator of the Cavendish Laboratory and took his 
Ph.D. degree. He then returned to the Physics 
Division of the Chalk River Laboratories and unde 
took an extensive mvestigation of neutron activation 
cross-sections which has been widely quoted Fol 
lowing this, he turned his attention to proton-induced 
reactions and was for the next few years a leading 
member of a group which has published many papers 
on resonant processes in the light muelei. The high 
standard of this work both in experimental technique 
luis greatly 


ton, Ontario 


and in theoretical analysis contributed 
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to the international reputation of the Chalk River 
Laboratories. In 1955 Paul was appointed to the 
Atomic Energy Research Establishment, Harwell, 
where he is now in charge of nuclear research using 
electrostatic and is deputy head of the 
Nuclear Physies Division. Paul is well known for 
his interest in nuclear structure ; he was the first to 
point out that the collective could wii 
excellent account of the properties of levels of light 
nucles His ability im interpretation amd his 
experience of work will be of yvreat 
service to Manchester, where a vigorous progranune 


venerators, 


model rive 


high-tension 


of research in low-energy nuclear physies is already 
in being 


Prof. #4.-E. Hall 


Dr. H. E. HALL, who has also been appomted to 
chair of physics at Manchester, is only thirty-two. He 
was educated at Latymer Upper School and Emmanuel 
College, Cambridge. He went to the 
Mond Laboratory in 1952 and quickly made his mark 
as an exceptionally skilled experimenter who was 
equally at home in the construction of delat: 
equipment and in the mathematical analysis of hus 
results. He carried out a variety of researches on 
liquid helium which have led to a significant ehucide 
tion of our understanding of its properties. Probably 
the most important contribution to this understand 


Societys 


ing was an elegant experiment, mn collaboration with 
Dr. W. F. Vinen. in which they showed that 
sound was attenuated when propagated un rotating 
liquid helnun IL; this demonstrated very directly 
the existence of vortex lines. In 1958 he was appointed 
leeturer in the University of Manchester, and has 
contributed to the development there of a vigorots 


™ cond 


low-temperature group ; he has also exparided huis 
interests and taken up some imteresting problems 


concerned with the Mossbauer effect 


British Scientific Attaché in Paris: Mr. R. V 


Melville 

Mr. Ricuarp MELVILLE, of the 
Scientific and Industrial Research, has been appointed 
scientific attaché to the British in Paris 
He will advise the British Ambassador on scientific 
matters and report on Fre neh scientific and technical 
development in the civil field Mr. Melville. 
forty-seven, will hold the rank of senior principal 
scientific officer. He has been with the Department 
of Seientific and Industrial joining 
the Geological Survey and Museum in 1938. He has 
recently on secondment to the International 
Commission on Zoological Nomenclature as assist 
ant secretary. which has brought him into 
contact with French scientists. Mr. Melville, who is 
French-speaking, has also taken part in scientific 
expeditions in France and French North Africa 
Educated at Wellington College and in the United 
States, he graduated at the University of Reading in 
1936, obtained a special honours degree in geologs 
the following year and obtained his M.Se. in 1941 


Departine nt of 


“ ho is 


Research sinee 


been 


close 


Prof. Peter Pringsheim 

Pror. PeTer PrincsHerm, who will be eighty years 
of age on March 19, was born in Munich, son of a 
distinguished mathematician, his mother being for- 
merly an actress. He grew up in a home of culture. 
musie and of literary interest. His sister married 
Thomas Mann. Prof. Pringsheim spent some time in 
Cambridge with J. J. Thomson, but then joined 
Rubens in 1909. His career was profoundly affected 
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by the two World Wars In 1914 he was attending 
the British Association meeting in Australia when 
war was declared and he was interned for its duration 
During his enforced leisure he wrote the text of his 
monograph on fluorescence and phosphorescence 
which, tovether with his work in the field of fluor 
eseence of vapours, established hin as an authority . 
after his internment he 
appointed professor University of Berlin 
where he 
of his partly Jewish descent. 
with his Belgian-born wife but in 1940 was over 
taken by another World War, being and 
taken toa camp in France. Fortunately, his American 
friends secured his release and he was able to reach 
the United States to work first in California and later 
in the Argonne National Laboratory, although he was 
not reunited with his wife until 1946. In 1954 he 
to Antwerp but mamtained his interest m 
himinescence 

In the early Prof. Pringsheim extended 
huis imterest in to the ftlhiorescence of 
organic molecules in condensed systems He 
tributed to the Handbuch de; Physik im his field. The 
vears of the Second World War led to a revision of 
his book. and in 1946 a new, monumental text was 
ready. perhaps the last possible attempt anyone could 
make to provide a comprehensive review of himin 
in the liquid and solid 
Although he regretted that so much of the war-time 
in after the 
publication of his book, Pringshein’s text still stands 
as a landmark in luminescence, with its bibliography 
only a little short of two thousand references. He 
completed his own research interests by a post-war 
and 


return from was 
in the 
remained until dismissed in 1933 because 


He moved to Brussels 


Soon 


arrested 


ret ired 


ies 
himunmescence 


eScernee states 


advances luminescence was released 


incursion into the psoblems ot luminescence 
colour centres in the alkali halides, reviving a previous 
interest in the fluorescence of heavy metal ions com 
plexes in solution. He is one of the few people who 
attended almost all the ih 
his subject and it was a pleasure to see him, even in 


has major conferences 
retirement. participating in the Paris Conference of 


1956 


Effects of Radioactivity in the Sea 

RESEARCH the effects of radioactivity the 
sea is to be undertaken by the International Atomic 
Energy Ageney under an agreement recently con 
cluded between the Agency, the Government 
Monaco and the Oceanographic Institute in Monaco 
Che research, which will be conducted at the Scientific 
Centre of the Government of Monaco, is related to 
the problem of possible pollution of the sea through 
the deposition of radioactive materials, It is aimed 
a) the movement of water and marine 
and 


on im 


ot 


at studying 


and the deposition ot organic 
matter: (4) the distribution in 
organisms of radioactive materials already existing 
that may be introduced into various locations 


c) the effeets on marine life of radioactive materials 


organic 


or 


at various concentration levels. The programme has 
heen approved by the Agency's Scientific Advisory 

leadiny 
research. 


Committee, which is composed of seven 
scientists from different The 
which will start soon, is planned to extend for three 
years. The laboratory and working facilities of the 
Scientific Centre in the Oceanographic Museum and 
a wide variety of electronic and monitoring equip- 
ment will be made available by Monaco. The 
Oceanographic Institute will put at the disposal of 


countries, 


= 
et 
we 
hig 


narine biology laboratories, ocoanographic vessels 
facilities, including the 360-ton oceanographi: 
hip Calypso, may also be available through the 
Institute. The Monaco Government will contribute 
200,000) French ne frances for each vear of the 
search project The Avene, vill appormel a 
sclentist to be in charge of the research and provide 
ther personnel as well as specialized equipment 


Tee ul 


i varded 
ect, 


emey 


ties 


inn 


fellowships will bx 


for connexion with the research 


Co-operative Nuclear Research 


IN a the House ol 


(ormmons on March 7 as to the projects in which th 


Written answer to a question in 
United Kingdom is participating under the AUSPICES 
the European Nuclear Avency, Mr. 
Freeth. the Parliamentary for Science. 
amed the Dragon project at Winfrith Heath for the 
of the high-temperature gas-cooled 
the Halden in Norway for the 
lovelopment of a boilmg-water reactor. The United 
fully im the 
ork ot the Agen ‘ through membership ot specialist 
symposia. The 
project is managed by international 
United Kingdom representatives on which are 
ippomted by the Atomic Energy Authority. Accord 
ng to the report for the vear ended March 31. 1960, 
t start has the 
experimental Mr. Freeth understood 
that continuing. In reply 
to other questions, Mr. Freeth said that between 35 
and 40 graduate physicists, drawn from physics 
dopartments in four universities, are making regular 
« of the facilities at the Rutherford Laboratory at 
the National Institute for Research in Nuclear 
Science, Harwell, and teams from two more physics 
Present 
estimates indicate that the annual output of qualified 
scrontists and technologists in Britain should reach 


Energy 
Secretary 


velopre mt 


eactor and project 


Kingdom is also co-operating veneral 


Dragon 
board, th: 


panels, comumittees 


an 


heen made on the construction of 


reactor, ani 


satisfactory progress is 


lepartments would shortly be doing so. 


by about 


1964. or after only eight vears, 
nstead of the 10 15 years recommended by the 
Scientific Man-power Committee of the Advisors 
Counel on Seientifie Police, 

Toxic Chemicals and Wild Life 
IN reply to a question in the House of Lords 


on March 9, the Joint Parliamentary Secretary to 
the Ministry of Agriculture, Fisheries and Food, Ear! 
Waldegrave. said the attention of the Government 
had been directed to the report issued on February 22 
by the joint of the British Trust 
Ornithology and the Royal Society for the Protection 
of Birds on the effect upon birds and mammals of 
chemicals used in agriculture. 


committee for 


Comprehensive 
measures for dealing with this problem were agreed 
at a meeting last December convened by the Depart 
ment. at which representatives of these two bodies 
present, as well as delegates from the Council 
of Nature, the National Farmers’ Union and the 
\ssociation of British Manufacturers of Agricultural 
Chemicals. The measures agreed included a survey 
the Ministry's pests officers of 
of unusual deaths among birds. foxes and badgers. 
and the results of the survey are to be reviewed with 
the interested organizations after this spring. The need 


were 


by reported CASES 


for further research into the effects of the use of toxic 
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med 


While th 


wou 


chemicals ium agriculture is bemg exan 


research study group last vear 
Minister thought that these new 


de valuable evidence or white h to base 
turther action which mav seen necessary, he wished 
it to be widely known that the Government world 
welcome full information from naturalists or other 


rnterested persons about Suspects ad poronmg ot bird 
mammals by toxie chemicals 

Chis reply did not entirely satisty Viscount Mliban! 
Lord Hurcomb. Lord Shackleton others, 
points pressed the 
reference to possible dangers to wild life from the 
Ministry’s 1961) list of approved th 
desirability of independent inquiry and the effective 
Tess the Ministry, th 
Agricultural Research Council and the Nature Con 
Lord Waldegrave said that he understood 


or 


and arma 


were about of an 


chemicals, 
of 


co-ordination between 


that an appendix to the notification scheme dealing 
with wild life ts under discussion with the Natur 
Conservaneyv and other bodies, and he undertook t+ 


consider embodving a statement in the list itself u 
due course 
to whether sufficient research is 
Lord Hailsham, Minister 
co-operation could be tinproved 
consider issuing a statement to the extent 
research in progress. He did not, however. enter or 
the question of re lations bet ween 
the Agricultural Research Nature 
Consery anes he Lord 
Shackleton 


Some  conmeern vas expressed is 


that 


proceeding, 


for Seinee, agreed 
and promised to 


as at 


co-ordination 
thie 


was challenged 


or 
Couneil and 


on which boy 


National Research Development Corporation of 

India 

THE sixth annual report and statement of account ~ 
of the National Research Development Corporation 
of India covers the year ended March 31, 1960. in 
which fifty inventions were reported for developmen! 
by eleven research institutions and = individuals, 
bringing the total to 553, of which 397 are effeetivels 
in hand (Pp. 25. New Delhi: National Research 
Development Corporation of India, 1960). Thirty 
licences were negotiated and five processes went into 
production, making the total licensed and in pro 
duction 37, with 51 licensed, but not yet in pro 
duction. A new project on lightning arrestors ha- 
been sanctioned at the Indian Institute of Science. 
Bangalore, at an estimated cost of Rs. 1.60 lakhs 
Installation of the pilot plant for phthalic anhydric: 
at the Central Fuel Research Institute, Jealgora. 
in hand and that for the de-ionization of cane juier 
at the National Sugar Institute, Kampur, has been 
installed. Pilot plant for white cement from felspa: 
and a semi-commercial fluidized bed unit for textile. 
processing are being created. 


New West Durham Borehole 


AT @ recent meeting of the Geological Society at 
Burlington House, Piecadilly, Prof. K. C. Dunham. 
of the University of Durham, announced the results 
of a borehole that is being made at Rookhope im 
West Durham, and financed by the Department of 
Scientific and Industrial Research. Prof. Dunham. 
who has carried out extensive work on the metal! 
liferous deposits of the Pennines, has for many years 
held the view that these continue to greater depth~ 
than have so far been exploited, and that they ar 
related to an underlying granite mass. Support for 
the latter view has come from measurements of the 
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anations ui the gravity field by Dr. M. H. P. Bott, 
so at Durham. The borehole has now penetrated 
the ‘hidden’ granite 1,280 ft. below the surface, and 
indicated that valuable minerals continue 
to three times the depth of local mining. The soure: 
ot the munerals, nevertheless, les at still uvreater 
lepth, and the borehole is being continued 


wes this 


Journal of Theoretical Biology 


(HE first question one asks about this, as iuideed 
about any, new journal In why is it necessary 7 \s 
the chief editor says in his preface, “it has frequently 
been difficult for an author to find an acceptable 
medium for theoretical papers” as contrasted with 

<perimental ones ; and in this one must regretfully 
Nevertheless, a journal devoted to theoretical 
whole of biology must, one would 


coneur 
papers over the 
have thought. have had a unifying objective beyond 
that of providing an asylum for homeless brain- 
children. There is abroad in biology 
10-day, just as there is excitement in cosmology, in 
nuclear physics, in theoretical chemistry ; and it is 
this excitement which, one feels, a journal of theor 
«tical biology should catch, encourage and sustain 
In the first issue there are several mathematical and 
physieal papers which would leave the general bio 
logist rather cold, a philosophical paper and an 
ecological paper which have little in them to excite 
the mathematician. There are, however, several 
papers of the kind one has in mind, dealing with the 
organization of cellular processes, one of which, by 
Dr. A. Szent-Gyérgvi, as might be expected from 
this author, being especially thought -provoking 
Journal of Theoretical Biology, Subscription 
rates: (A) institutional subscribers, 121s. 6d. or 17 
dollars ; (8) subscribers cortifving that issues will be 
for personal use only, 86s. or 12 dollars. London and 
Now York: Academic Press, Inc., 1961) 


excitement 


Kybernetik 


We had occasion recently to take 
Russian journal which is being translated into English 
in Britain, concerned with evberneties (Nature, 189. 
TM 1961) our attention has now been directed 
to another journal, of similar scope, published in 
Germany, but edited by an international board. 
This is Kybernetik, published by Springer-Verlag of 
Berlin, and which is edited by a small group of people 
prominent in the field from Germany, Britain, the 
United States, Austria, France and the Netherlands. 
\= with the Russian journal, the subject-matter in 
this relates to the transmission and 
information and to automatic control processes, both 
as regards theoretical development within engineering 
and applications to models of biological funetions 
KNybernetik aims at cultivating experimental and 
theoretical work within the fields of information 
theory. control and automata theory, sensory pro- 
cesses and physiology of the nervous system as 
regards its information handling properties, and the 
like. The first issue of this journal appeared in 
January 1961 


note of a new 


processing of 


New Pulsed X-ray Generator 

THe Zenith Radio Corporation announces the pro- 
duction of an X-ray generator which, it is claimed. 
pulses of high-intensity radiation, 
with a repetition-rate of up to 30 per sec The 
maximum operating voltage is 150 kV.. with a 
current pulse of 130 amp.. and a pulse power of 


produces I-usec. 
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VW The radiation and the re 


sultant radiographs are observed on a fluorescent 


about vu 
screen and an image intensifier, which may be used 
for cine-racdiography. The main use of the apparatus 
would appear to be in the field of mdustrial radio 
graphy under dynamic conditions. It can be used to 
study the internal structure of vibrating 
systems which are not observable optically. In one 
demonstration the structure of a bullet im flight at 
4.000 ft. closed-cireuit 
television 
transient dynamic conditions are sug 


soalod 


was observed on a 
Possible uses in erystal diffraction 


per sec 


under 
vested, The clatnus for possible medical Been To 
It is suggested that the very 
maximum radiographic in 


WOrkK 


be on less-firm ground 
short 
formation with tminimum exposure of the patient 
This appears to be based on a misconception that in 
formation depends on high-radiation intensity only, 
regardless of the total energy reaching the X-ray 
fila. In one ease, sufficient technical information is 
given for it to be approximately checked, and this 
raises doubts. It is claimed that adequate density 
on conventional film is obtained from a single pulse 
through 1-5 in. aluminium at 6 ft. Simple calculations 
from the tigures given in the report show that such a 
procedure would involve a conventional radiographic 
exposure of 0-13 m.amp. and a radiation dose to the 
tilm of a fraction of a milliroentgen. Unless there are 
undisclosed factors, it is very difficult to imagine the 
production of adequate radiographs under these con 
ditions. In spite of these questions, this new machine 
offers hopes of important advances in industrial 
radiography, probably mainly in the field of precision 


pulses can give 


Geology of Ben Nevis and Glen Coe 


first edition of the Geological Survey 
Memoir on “The Geology of Ben Nevis and Glen 
(Scotland : sheet OS) was published im 1916, 
the district has become somewhat of a national play 
ground, much visited by tourists, mountaineers and 
parties of geological students. In the second edition 
(pp. 307, pl. xiii; H.M. Stationery Office, 1960 ; 


SINCE the 


Coe 


358.), Sir Edward Bailey has rewritten and modern 
ized his original publication, to provide a compre 
hensive account of the classical geological features 
of this fascinating area. Here one finds, associated 
with the famous cauldron subsidences, the most 
spectacular display of plutonic, hypabyssal and 
voleanic rocks of Lower Old Red Sandstone age 
known anywhere in Europe; and the neighbouring 
Highland with their recumbent folds and 
anticlines, have given rise to more disputes about 
structure and than anv other group 
of British rocks studied im the past half-century 
Although much of the difficult reading 
because of its content of local detail, the work will 
be warmly welcomed by the many geologists who 
frequent this instructive and scenic corner of Scot lan | 


Calendar of AGARD Meetings 

THe Advisory Group for Avcronautical Research 
and Development (AGARD) of the North Atlantic 
Treaty Organization announces the following schedule 
of meetings during April-August 1961: Aero Space 
Medical Panel spring meeting (Lisbon, April 10-14) ; 
Flight Mechanics and Fluid Dynamics Panels, 
“Stability and Control” (Brussels, April 10-15) ; 
Flight Mechanics Panel, “VTOL'STOL Aircraft” 
(Paris, April 17-19): Tonospherie Research Com 


schists, 
SUCCESSION 


memoir is 


ye 
nd 
we 
¥ 
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Disturbances of Solar Origin on Commaunica 
tions” (Naples, May 15-20) ; Structures and Materials 
Panel Symposium on the Material Sciences (Paris. 
May 15-20); Fluid Dynamics Panel (The Hague, 
July 17-21) Avionies Panel Technical Meeting. 
26); Struc 


renitte 


Microminiaturization’” (Oslo, July 24 
tures and Materials Panel Specialists Meeting of the 
Material Group (Oslo, July 24-26 ); Eleventh 
General Assembly, “Scientific Goals of Space Ex 
ploration and Research (Oslo, July 27-28); Avionics 
Panel Technical Meetmy, Low Noise Eleetrones 


(Oslo, July 31- August 2 


Methods of Teaching Undergraduates 

Universityv (rants Connunittee has appomted 
the following committee to make a comparative study 
of undergraduate teaching methods and practices 
current in the universities and colleges of Great 
Britain in the fields of arts and pure and applied 


science Sir Edward Hale (chairman) ; Prot R.G.D 
(\llen, professor of statistics, London School of Econ 
omics and Political Science ; Dr. D. G. ¢ hristopher 
son. warden. Durham Colleges ; Mr. J. 8 Fulton. 


principal. University College of Sussex ; Dr. J. H. E 
Griffiths. lecturer in physics, University of Oxford 

Prof. J. E. Harris. professor of zoology, University 
of Bristol: Prof. A. G. Lehmann, professor ol 
French, University of Reading ; Prof. M. MeKisack. 
professor of history, Westtield College, University of 
London ; Miss M. R Price, headmistress, Milham 
Ford School. Oxford ; Prof. E. M. Wright, professor 
mathematics. University of Aberdeen ; Mr. J. 8 
Morrison. lecturer in classics, University of Cam 
bridge : and Mr. A. Tattersall. University ot London 


secretary 
Announcements 

Pror. W. H. McCrea. professor of matheniatics 
in the University of London (Royal Holloway 
College), has been elected president of the Royal 
Astronomical Socrets in siecession to Prof. R. O 


Redman 

Lorp Hvurcoms, chairman of the Nature Con 
<ervancy’s Committee for England and a member of 
its Scientific Policy and Finance Committees, has 
been appointed chairman of the Nature Conservancy 
in succession to Mr. Arthur Bryce Duncan, who its 
retiring from the Conservancy after a long and 


distinguished period of service 


PROF FRAZER, professor of medical bie 
chemistry and pharmacology im the University of 
Birmingham, has been appointed a member of the 
Agricultural Research Council, ur succession to Prot 
K. Mather, who has retired 

Pror. CaLper. professor of international 
relations in the University of Edinburgh, has been 
awarded the Kalinga Prize by Unesco for his work 
for the popularization of science 

Mr. R. G. Menzies, Prime Minister of Australia, 
is tO Open & new worsted processing block at the 
Department of Seientific and Industrial Research's 
Wool Industries Research Association, Torridon, 
Leeds. on March 22 Further information can be 
obtained from Norman Manners, Chief Press Officer, 
Charles House, 5-11 Regent Street, London, S.W.1. 

Dr. NorMan DENNIS NEWELL has been awarded 
the Mary Clark Thompson Medal of the National 
Aeademy of Seiences, in recognition of his out 
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standimg contributions m the 
and geology, particularly concerning the ecologs 
modern and ancient calcareous reefs 


tield of paleontology, 


‘ 


THE annual conference of the National Union of 
Teachers is to be held at the Dome, Brighton. during 
April 1-6. Further information can be obtained 
from Mr. F. Jarvis, National Union of Teacher- 
Hamilton House, Mabledon Place, London, W.C.1 
The programme includes an address by Mr. H. D. 
Lee, headmaster of Winchester College, on “Sixth 
Form Studies”. and one by Sir Wilfrid Martineau 
chairman of the Education Authorities’ Panel of the 
Burnham Committee, on “Thoughts on Higher 
Malueation 

Tue Royal Photographic Society of Creat Britain 
is organizing a three-day symposium on Phot: 
“raphy on Expeditions” at the Royal Ceographical 
Societv, | Kensington Gore, London, S.W.7, during 
April 11-13. Further information can be obtained 
from Mr. A. G. Tull, Technicolor, Ltd... Bath Road 
West Drayton, Middlesex 


HE spring meeting of the British Radio Speetr 
scopy Group will be held at the University of St 
Andrews during April 6-7. The subjects tor discu- 
sion are: electron spi resonance mn free radicals 
(April 6) and nuclear magnetic resonance, inehiding 
high resolution (April 7). Further information ¢a 
he obtained from D. Bijl and F. A. Rushworth, 
Department of Natural Philosophy, The Universit, 
St. Andrews 


Societa Italiana di Fisica ts organiziny 
Enrico Fermi international school of physics 
Varenna Five courses are being held as follow 
May June 3, cosmie ravs, solar particles and 
space research ; June 19—Julv 1. evidence for gray 
tational theories ; July 3-15, liquid helnom : Julw 17 
August 3. semiconductors ; August 7-26, nucle 
physies. Further information can be obtamed trom 
Prof. Polwani. SocietA Ttaliana di Fisiea, Vow 
Saldou, 50) Milano 

rue Institution of Chemical Engineers is holdime 
one-day symposium in the Chemical 
Department, University of Birmingham, on April 12 


Among the subjects to be considered Fabric ib 
tion and Properties of Some of the Newer Con 
structional Metals’ (Dr. N. P. Inglis): “Reeen 


Developments in Wrought Corrosion Resistant Nicks 

Base Allovs’” Warde); “Plastics in Chemical 
Engineering and Building” (S. Slaney) : “Glass Fibr 
Wound Laminates” (Dr. F. F. Jaray) ; “Reeent 
lemperature Ceramics” (Dr A. T. Green). Further 
information can be obtained from T. R. Bott, 
Honorary Secretary, Midlands Branch, Lnstitttion 
of Chemical Engineers, Chemical Engimeermg Depart 
ment, The University, Edgbaston, Birmingham 15 


THe Road Research Laboratory of the Department 
of Seientifie and Industrial Research is holding open 
days on May 3-4. The work of the Materials and 
Construction Division and of the Tropical Section 
will be on show at Harmondsworth, Middlesex, whale 
the work of the Laboratory’s Traffic and Safety 
Division will be on show at the new Road Research 
Track at Crowthorne, Berkshire. The Scottish Branch 
of the Laboratory at Thorntonhall, near G'asgow. 
will be open to visitors during June 7-8. Further 
information can be obtained from the Press Office, 
Department of Seientifie and Industrial Researe), 
5-11 Regent Street, London, 8.W.1 
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THE NUFFIELD 


FRRMHE tifteenth annual report of the Nuffield 

| Foundation. covering the year ended March 31, 
1960, shows that the disposable income of the Founda 
tion increased by £475,000 to £1.850,000. 
the Charities Act of 1960 as making it easier, speedier 
and cheaper for a foundation to effect changes in its 
objects to suit modern needs, and emphasizes the 
mportance of such freedom for the newer type of 
foundation, in an ever-changing social situation, con 
cerned more especially with the future*. The modern 
foundation, it is emphasized, is profoundly influenced 
by the Rockefeller tradition of insistence on search 
for excellence and its belief that a foundation should 
a recognition of the need 


It welcomes 


evoke from a community 
for a particular work the foundation has pioneered, 
willingness to meet that need out of 


followed by 


communal resources. 

Of the allocation of £77,260 for science, a further 
£1.800 was for the work on natural and 
adaptation under Dr. E. B. Ford in the Department 
of Zoology and Comparative Anatomy, University ot 
Oxford. where Dr. H. B. D. Kettlewell is working on 
the spread of black moths in manufacturing dis 
tricts ; their invasion of the surrounding country has 
shown that resting moths are selectively eliminated 
by birds and has confirmed that industrial melanism 
is associated with a physiological superiority of the 
black moths. A further £4,080 over three years went 
to the Department of Zoology, University of Liver- 
pool, for work on polymorphism in butterflies and the 


selection 


relation between human blood groups and disease, 
while £1,000 a year for five years was provided for the 
Biophysical Research Group then under Prof. A. L. 
Hodgkin in the Physiological Laboratory, University 
of Cambridge. for work on the conduction of 
impulses in nerve and muscle, active transport or 
secretion of ions through membranes, and on mus 
vrant of £5,700 over three 
years, covering the salaries senior research 
fellow and a graduate and the 
materials, was made to the University of Liverpool 
for expansion of the work on the organic chemistry 
of porphyrins under Prof. E. W. Kenner; an ex- 
tended grant of up to £2,950 to the University College 
of Swansea is to enable Prof. H. E. Street to examine 
further the culturability of the excised 
monocotyledonous species, and to undertake a bio- 
chemical study of the influence of light on the growth 
of wheat roots. Of grants totalling £20,000 in tech 
nology, £13,500 over five years to 
College of Technology was to integrate the teaching 
staff with industry, with a further £500 for a study 
visit to the United States to make a critical analysis 
of the relation between academic education in colleges 
and practical training in industry of professional 
engineers. 
Generally, the 


its 


eular contractions. \ 
of a 


assistant, cost of 


roots oft 


Loughborough 


during the vear was 
towards larger grants, and grants totalling almost 
£310,000 in medicine included £62,500 over five 
vears for a Nuffield Unit of Clinical Physiology, at 
the Postgraduate Medical School, Hammersmith 
Hospital, University of London; £100,000 the 


tendency 


to 


Report for the year ended 31 March, 
The Nuffield Foundation, 1960.) 


* The Nuffield Foundation 
1960. Pp. xlii+144 London 
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Nuttield 


two 


London, to found the 
Medicine, and 
£60,000 (with a 


Zoolovical Society of 
Institute of Comparative create 
senior research fellowships ; sub 
sequent further £100,000) tor a Nuffield Hearing and 
Speech Centre at the Royal National Throat, Nose 
and Ear Hospital; £25,000 five years the 
United Oxford Hospitals for neurological research, 
including the development of new techniques, the 
building and maintenance of electro-physiological 
equipment, and work on the behaviour and structure 
of the nervous system when affected by disease ; and 
£18,000 for the Star and Garter 
Home for Disabled Sailors, Soldiers and Airmen, 
Richmond, Surrey. £5,000 two vears 

offered to the Institute of Child Health, University 
of London, for research on biochemical abnormalities 
and mental retardation, and £6,000 over two vears to 
Guy’s Hospital Medical School for investigations 
into the biochemical basis of temporary psychoses 
for which grants 


over to 


an extension to 


over was 


In social research and experiment, 
totalling £432,000 were made, the Foundation’s most 
important concern was the establishment of a 
national institute for social work, in accordance with 
the recommendation of the Younghusband Report, 
and for this purpose £250,000 was provided A 
development fund of £50,000, available at the rate of 
£10,000 a year, was provided for the Institute of 
Race Relations, and £11,000 over three years for the 
School of Oriental and African Studies, University of 
London, for the first phase of a study of African 
customary law Of grants totalling £308,000 in 
education, £50,000 was to Borough Road Teachers’ 
College. Isleworth, for a science block, to be known 
as the Nuffield Building : £130,000 to the 
University of Southampton for the Nuffield Theatre ; 
and £60,000 to the University of for the 
Nuffield Foundation Unit for the History of Ideas, 
under the direction of Dr. 8S. Toulmin. 

Allocations for the care of the aged and research 
in ageing, totalling £140,000, included £122,500 to 
the National Corporation for the Care of Old People, 
and £7,100 for the Nuftield Gerontological Research 
Fellowship at the University of Birmingham. From 
the Oliver Bird Fund, £38,000 over five years was 
provided to the rheumatism unit at Edinburgh for a 
second research fellow, a pathologist, and secre- 
tarial and technical workers, while the Department 
of Experimental Pathology, University of Birming 
ham, received £22,500 over three years in support of 


Science 


Leeds 


studies on plasma proteins aimed at discovering an 
antiserum specific for rheumatoid factor as a whole, 
facilitating assay of the factor in human plasma and 
more precise localization in diseased tissues. 

Grants for the Commonwealth overseas totalling 
£603,000 included £250,000 to the University College 
of Rhodesia and Nyasaland for a medical school ; 
£10,000 to the Forestry Department, Entebbe, 
Uganda, for work on the productivity of tropical 
high forest ; £20,000 towards the cost of the Library 
at Jan Smuts House, where the South African 
Institute of International Affairs is centred; a4 
further £7,500 to the Gayaza Girls’ High School, near 
Kampala, to enable the diet side of the experiment 


on farming and balanced diet to be maintained ; 


be. 
Ab 
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£45,000 for a Nuffield visiting professorship at 
University College, Ibadan; £20,000 to endow a 
chair of anesthetics at the University of Sydney 
£40,000 for the reeruitment of teachers of English in 
North Borneo ; and £12,000 to establish a Literatur: 
Bureau in Sarawak £25,000 to the Government of 
Mauritius was for an investigation into food pro 
duction and marketing, and £4,200 to the University 
of Otago, Dunedin, and Canterbury Agricultural 
College for research into the lactation of sheep 

Allocations under the fellow ships and scholarships 
schemes totalled £226,741. These included two new 
fellowship schemes ih medicine, ome of which will 
enable twelve family doctors practising in the United 
Kingdom to spend six months abroad during the next 
four years, studying subjects of importance in general 
for three types of fellow ship 
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in pediatrics. No medical fellowships or denta! 
research fellowships were awarded during the year, 
owing to the absence of candidates of the desired 
quality, but one medical research fellowship and fom 
fellowships and four scholarships in dentistry were 
awarded ; three travelling fellowships for Civil Ser- 
Under the schemes for the Domin- 
ions and five travelling fellowships in 
medicine, fifteen in natural science (and one fellow- 
ship im engineering from India) and nine in the 
humanities and social sciences were awarded, but only 
travelling 


vVants were awarded 
Colonies, 


eight farming awards were made. Two 
fellowships were awarded to Indian Civil servants 
The Foundation’s contribution to the Royal Society 
Nuffield Foundation Commonwealth Bursaries 
£5,000 a vear for a further 
made 


and 
scheme was renewed at 


years, and twenty-one awards were 


five 


THE NATIONAL RESEARCH DEVELOPMENT CORPORATION 


practice. The other is 

FESHE annual report and statement of accounts 
of the National Research Development Cor 

poration for the year ended June 30, 1960, differs 


from the usual pattern, information on the position 
of development projects being mainly placed in an 
appendix, while the itself deals at greater 
length with the Corporation’s financial position after 
its eleven vears of life*. The accounts, which are sub- 
mitted in the form directed by the Board of Trade, 
with approval of the Treasury, show that annual 
revenue from exploitation continues to increase, and 
in spite of the miministrative 
since 1057, the £316,441 
balanced the total outgoings of £328,961, apart from 
xternal development expenditure of £427,316 and 
interest of £132,096 on Board of Trade 
The report suggests that the development projects 
overall, regarded as assets, may in the event provide 
a& greater return than their value written down in 
the accounts, but in of the risks involved the 
Corporation considers it would be unwise to assign to 
them a higher value at present. It would be easier 
to present a picture of the success of the Corporation s 
expenditure 


rey mort 


imecrease in expenses 


total income of almost 


advances 


view 


developre nt activities if development 
remained stable for, say, 15 years, but in fact it has 
increased substantially from £112,988 in 1954-55 to 
£427,316 in 1959-60, plus forward commitments 
amounting to £739,000, and the balance sheet thus 
probably gives an unduly pessimistic picture of the 
financial position of the Corporation. Future royalty 
earnings are also expected to be considerably greater 
than the asset shown, but can only be assessed on a 
past experience. Meanwhile, 
interest on the Board of Trade loans continues to 
grow, and since the Corporation borrows at fixed 
rates of interest to cover long-term ‘risk’ ventures at 
a level of about double its revenue earnings, by the time 


statistical basis from 


returns are received on successful projects, the accu 
borrowings to cover both 
projects will be a 


interest on 
and 
formidable sum 
For all these reasons it is still extremely difficult 
to predict when the Corporation will be able “to 
secure, in so far as can be done consistently with the 


mulated 


succearsful unsuccessful 


* National Research Development Corporation. Report and State 
ment of Accounts for the year Ist July, 1959, to 30th June, 1960 
Pp. ii +30, (London: H.M, Stationery Office, 1961.) 1*. 6d, net 


fulfilment of their purposes that the return to ther 

from their activities shall be sufficient to meet their 
revenue account’’. It seems that 
it may not be possible to recover enough protit 
from successful ventures to cover both accumulated 


outgoimes on 


interest on loans and losses on unsuccessful projects 
Meanwhile, in a written answer to @ question about 
the report, the President of the Board of Trade stated 
in the House of Commons on January 24 that he had 
asked the Corporation to consider with his Depart 
ment the possibility of devising some means of 
ascertaining more readily what the true financial! 
position is, and in particular of assessing the Cor 
poration’s ability to commence payment of interest 
on the monies advanced to it. 

In its exploitation activities, the Corporation com- 
pleted SI licence agreements in the United Kingdom 


during the year as aganst 61 in 1958-59, and 456 
such agreements were in force at June 30, 1960 
Royalties and other payments under licence and 


option agreements amounted to £259,000 compared 
with £182,000 in the previous year, about half these 
receipts being derived from overseas business. At the 
end of the year the Corporation held 597 United 
Kingdom and 1,015 overseas granted patents and 
469 United Kingdom and 1,015 patent 
applications. Of the 1,021 inventions communicated 
to the Corporation during the year (compared with 
681 in 1958-59), 301 were from Government Depart - 
ments and Research Councils; 44 from Common- 
wealth official organizations, 137 from universities 
20 from research associations and 8 from charitable 
organizations. Private firms and individuals in the 
United Kingdom contributed 478, in the Common 
wealth 15, and elsewhere overseas 18. Of the 255 
patent rights assigned, 170 were from Government 
Departments and Research Councils, 70 from uni- 
and 11 from industrial research associa- 


OVerseas 


versities, 
tions. 
By the end of the year the Corporation was pro- 
viding financial assistance for 35 development pro 
jects covering @ very wide technical field, and some 
of these, such as hovercraft and fuel cell develop 
ments, are of a major character and may involve 
further large capital commitments. Among the new 
projects for the year are one for the development of 
electronic automatic equipment for process plant con 
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trol, Prof. D. Gabor’s project for the thermuomie gene 
ation of electricity, one for the design of an intinitely 
variable speed gear, and the development of inter 
feron, @ substance which has the important property 
of interfering with the reproduction of normal virus 
and may be of wide utility against 
Major revenue earning inventions during the year 
include cephalosporin C,  tri-iodothyronine, — the 
Emidec 2400 electronic computer. Prof. Wain’s 
selective weedkillers, the Hutchinson Searrott pulse 
height analyser, hecogenin, the carbon monoxide 
detector, an insecticidal fumer, and a microdensito 
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virus diseases. 


URE 883 
meter. The Joimt Development Committee, set up 
with the Department of Scientific and Industrial 
Research in 1958 to examine development problems 
of common interest and advise on the way in which 
particular development contracts should be handled, 
has considered and advised on some twenty proposals 
for research and development during the year ; it has 
proved a useful forum for considering matters of 
interest to both bodies, ensures that overlapping 1s 
avoided, and facilitates the investigation by both 
bodies of gaps in research and development in both 
fields 


ADVISING THE FARMER 


ITHIN the Agricultural Education Association 

& new section, the Advisory Methods Section 
has recently been formed. and a series of 
were read at a meeting of this section in 
December 8. The general topic was 
of investigations ady 
only one of the three speakers dealt at any 
search which has already been done. 
concerned to analyse the advisory 


papers 
London 
to 
methods : 


on be a 


review sory im 
practice, 
length with r 
theugh all 
process with a view to further research. 

Mr. T. Moore, of the Ministry of Agriculture in 
Northern Treland, was tho first speaker He began 
which advisers could be 
as his view that 
value, com- 


were 


by discussing the ways in 


useful to farmers, and gave it 
trouble-shooting’ was not of great 
parison with the giving of advice on the broader 
of farm management. This pont of 

advisers, though 
the idea that the person providing the advice is 
better fitted to say what topics he should advise on 
than the person seeking the advice seems to have some 
infortunate implications. If for no other 
the adviser may well have to appear willing to do 
some ‘trouble-shooting’ if he wants to invited 
on to certain farms, and successful ‘trouble-shooting’ 
n such circumstances may serve to win the farmer's 


most 
by 
topie view 


farm 


is not 


reason, 


get 


confidence 

Using an arbitrary classification of farmers into 
three categories, Mr. Moore pointed out that advisers 
themselves can often learn a lot from the best farmers, 
that there will be a second group cannot be 
helped much, leaving a third group consisting mainly 
of hard-working farmers who farm mainly by 
traditional methods. Farmers in this last group 
are those whom advisers can of most use 
He claimed, too, that the size of his farm is not a 
satisfactory indication of how receptive a farmer 
will be to advice, though he gave no statistical 
data to support his claim. Without such evidence, 
the claim seems an unlikely one, for nearly all studies 
of farmers have shown that acreage is by far the 
most useful criterion for assessing the progressiveness 
of a farmer. 

Commenting on y methods, Mr. Moore 
quoted some Australian data which stated that 
farmers visit other farms a good deal, and he thought 
this emphasized the importance the farmer attaches 
to seeing a technique in operation. Another inter- 
pretation of the same data would be that farmers feel 
that they can obtain an unbiased point of view in 
practising farmer. Mr. Moore 

individual advisory visita to 


who 


to he 


advisory 


with a 
on 


discussion 


also commented 


farms, and remarked that some people were somewhat 
about their value. He felt that pilot 
farms useful, particularly where the farm 
chosen is not very different in size from other farms 
in the district, and claimed it as essential that the 
pilot profit, regardless of the 

The re be some 
with theories of leadership, 


sceptical 


were 


farmer farms at a 
appearance of the 


conflict 


farm seems to 
here 
since farmers commonly appear to have a favourable 
opimon of farmers larger scale 
than themselves, though there are also data suggest ing 
that the difference in scale must not be too great 

Mr. A. W. van den Ban talked about research on 
advisory methods the Netherlands, where there 
are now five rural sociologists engaged in such 
work, two of them doing this as a full-time occupa 
This certainly favourably wit! 
Britain, in which there is not even one such 
person who is employed to do full-time research 
in rural Mr. van den Ban 
the part that different sources of information play 
m the adoption process, with the mass media coming 
in at the early followed by ‘individual’ 
sources, such as talking with advisers, or with other 
farmers. He recommended that the adviser should 
manipulate the sources of information at his disposal 
so as to ensure that the farmer receives information 
in this way: in practice, because the mass media 
normally reach a farmer the ‘individual’ 
sources, this not any guarantees 
that this is the ideal way 

Dutch farmers until fairly recent times, 
on a subsistence economy and this still affects their 
way of thinking. When a whole group of farmers 
feel this way, it is made even more difficult for an 
individual to be progressive, and even such activities 
as reading a book or visiting a meeting in the daytime 
may be frowned on by the community. 

Mr. van den Ban discussed the various sources 
of information, including the mass media, which 
a farmer can readily ignore since advice cannot be 
adjusted to individual needs, as well as farm visits, 
usually made by an adviser who lives among the 
farmers he serves, and who does not have so much 
more training than the farmers: this may mean 
that there is no great difference in status between 
the local adviser and the farmers, a fact which should 
make communication easier. Psychologists have 
been giving training courses to advisers, in an 
attempt to help them to cope with problems 
of inter-personal relationships, for example the 
somewhat delicate situation which may develop 


degree at 


who operate on a 


tion. compares 


Great 


sor iologyv discussed 


stages, 


before 


does seem to be 


were, 


: 

a! 

a: 
= 

age 


SA4 


aivise? 
than 


yhen a& young has to tell an experienced 


farmer, older himself, how to. correct his 
mistakes 

In the Netherlands, it has been found that most 
of the progressive farmers have visits from advisers, 
the traditional likely to be 
This is not necessarily Mr. van 
den Ban explained, since the traditional farmers 
may learn from studying what the progressive 
farmers When this, and the 
deliberate attempts to promote this type of diffusion 
pilot farms, Mr. van den Ban pomted 
operate if the 


Ww ho is 


whereas ones are less 
visited. bad, as 


do discussing more 


proc ess, 


that mechanism may not 
farmer chosen 1s regarded by others as orn 
<o skilful, or land, that he is in a 


lifferent cateyory from themselves. If this occurs, 


out this 


has suc h good 


this tarmer 8 example be ignored because it 
« felt to be irrelevant to their type of farming 

Mr. van den Ban discussed how farmers who are 
friends appear to each that, for 
example, they are very likely to have the same brand 


He quoted data to show that 


influence other so 
of milking machine 
farmers felt that attending group discussions had a 
yreater imfluence than attending 
and cited data from the United States which appeared 
to the same He seemed not to 
that this American finding has 
extent diseredited by recent 
van den Ban concluded by emphasizing the need 


on therm lectures 


to pont conclusion 
be aware been to 
more research 
Mr 
for directing advisory methods to changing the aims 
rather than the aims of individuals, 
the with the 
community morhis 

Mr. H. Burr. of the National Agricultural Advisory 
Service, the last paper Mentioning the tre 
occurring finding that farmers much 
influenced by other farmers, Mr. Burr wondered if 
this could be an artefact due to farmers feeling least 


of the community, 


so a8 not to set individual im conflict 


gave 


quently are 


damage to their self-esteem by admitting to influences 
of this kind This is a these 
mesearch claims are own reports 0 


fair eriticism since 


based on farmers 1 


SWISS SOCIETY FOR 


PRSHE one hundred and fortieth annual session 
| of the Swiss Society for Natural Sciences wae 
held in Canton Aargau during Septemibe e 23-25. 
1960. By a comeidence the main exhibitions 
connected with the of the University 
of Basle had been extended and were still on view 
nearby, including the Greek and 
the remarkable display of the University’s history, 
as well as the more purely scientifie attraction of 
the Oreopithecus and the gorilla baby. 
Goma’, born in Basle Zoo 

The Aargau meeting opened with a visit to the 
installations of Reaktor AG in a large forest clearing 
at Wirenlingen. Here the first Swiss atomic reactor, 
Sapphyr, originally 
larger reactor are already available for industrial 
and research purposes in with Zurich 
echnical High School. A third reactor, to be larger 
again, I8 In process of construction 

The first general assembly was held in the twelfth- 
Zotingen, cradle of the nation 
Zotingia since 1819. which 
enlivened by the colourful quin 


ky 
quincentenary 


unique treasures 


exhibits 


shown at Geneva, and a second 


association 


century town ot 
wide student 
has been much 


ao jet Vv 


NATURE 


March 18, 1961 


what intluenced them, though there has been some 
research recently which shows that will vo 
toa lot of trouble to visit farms where a new technique 
is being tried, before trying it themselves. With the 
technique concerned, it seemed likely that a talk with 
the farmer concerned was being sought, rather than 


farmers 


an attempt to learn by seeing the tec hnique im action. 

Mr. Burr noted that the National Agricultural 
Advisory Service as a body strongly the 
individual advisory visit, but said that some within 
the Service were trying to personal iz¢ group advisory 
both. 


wavs ot 


favoured 


methods, so as to achieve the advantages of 
Mr. Burr also talked about ‘leaders’, and 
designating them self-designatior 
leading and direet-designation, for example. when a 


may be rms- 
pilot farm ts « hosen by the adviser. has its dangers it 
different other 


concerned from 
thes 


Indirect -designation occurs 


the tarmer is so 


farmers that cannot themselves with 


farmers 
slways 


him when are 
asked to name their leaders, though it is not 
easy to be sure that the choice of a farmer whose farm 
is to be used as a pilot farm, or for a farm walk, does 
not influence other farmers to regard such a person 
as a leader. Mr. Burr also pointed out that there are 
data to show how much influence such leaders 
have. nor is it known whether the same farmers 
are the leaders over a long period. He felt that 
should be known this before the Advisory 


commits itself to using leaders deliberate ly 


few 


more 
about 
Serv 
as an advisory technique 

\ lively followed these papers 
showed the interest which exists m problems of this 
speakers mphasized. 
The meeting was, m 
fact, a interesting one, and it is to be hoped 
that this the Agricultural Education 
Association will sponsor many more It is heartenme 
to think that a group of people, one ot the main tasks 


discussion and 


type, though, clearly, as the 
much more Tres arch Is needed 
most 


Section of 


of which is to encourage a greater use of s¢ ientifie ad 
should be so concerned to ev aluate their own 
SHEPPART 


methods of passing on these ideas D 


NATURAL SCIENCES 


quennial celebrations. Here the central pre sideont. 
Prof. G. Tondury (Zurich), in his address of welcome 
introduced the opening speech ot the annual presi 
dent. Dr. K. Baeschlin (Aarau), on the main theme 
of the session, “Der Mensch und seine Beziehungen 
The subject fell into four categories : 
Nature in a 


zur Umwelt” 
man and the universe 
man and animal and 
treated by Prof. M 


and 


han 
yraphical sense man and 
man. The first two 
Waldmeier of Zurich Beziehung Mensch- 
Weltall’’), and Prof. L Mont pellier 
(“La Relation Homme Nature’) at the first general 
assembly. The second two, by Prof. O. Koehler of 
Freiburg in Breisgau (“Die Beziehung Mensch-Tier’ ). 
and Prof. W. Léffler of Zurich (“Die Beziehung 
Mensch-Mensch’’), were given at the second general 
assembly, in the now State-owned Castle of Lenzburg. 
once (1892-1911) the possession of Lady Mildred 
Bowes-Lyon and her American husband, Aug. E. Jes 
sup, to whom is due the present good condition of the 
property, maintained after them (1911-56) by the last 
private owners, the family of Lincoln Ellsworth, the 
aretie explorer in partnership with Amundsen 


were 
(“Die 
Emberger of 


‘ 
aap 
be; 


NAT 


March 18. 1961 


All four lectures wil appear im full in the Acta ot 
the Society. Each began with a brict historical survey 
and underlined lessons to be learnt from the past, 
on new knowledge, and some 
particular aspect was focused in’ each Prot 
Koehler by striking film-sequences the 
often disregarded capacity of to learn, 
with extreme rapidity, and without direct guidance 
Prof. Loéftler, who had been dehberate ly 
medical practitioner im pre 


but the emphasis was 
Ulustrated 
animals 
from man. 
as an eminent 
to a psychiatrist for the subject of human 


chosen 
terence 
nter-relations, had naturally some words of warning 
on present -day ethics in his profession, and lent the 
conviction of intunate experience to the plea for 
better family which both mental and 
physical welfare specialists endorse to-day, besides 
the field of modern ot 
over-ageing, over population, over- 
production which science must help to solve. Prof. 
Emiberger inclined to the destructive 
influences of man on Nature than the 
of reclamation by his illustrative slides on this urgent 
topie of the dav. Prof. Waldmeier could not but give 
much place to modern dey elopments In space research 
and the formerly unthinkable extension of experim 


relations 


surveying mass-problenis 


hunger and 


was stress 


more work 


ental techniques to astronomy 
designed 
‘Man 


Some of the sectional proceedings were 
to fit mto the theme 
his Relations to his Environment’ \ 
statistical methods biology and medicine, 
organized by the Swiss Society for Medical Biology. 
with the Mathematical Society and 
Logic and Philosophy, had for its 
the death 


dk velopment 


ot anil 


same general 


on im 


in 
the 


topies : 


conjyunet 
for 
development 


Societys 


and prognosis of 
Nolfi, Zurich) ; 
with special re ference to 
Zurich) ; and 


medicine and logi 


rate in Switzerland (P. 
ot the cancer death-rate, 
lung cancer (H. Wiesler, 
statistics (E. Tanner, Zurich) ; 
(KE. Batschelet, Basle) ; optimal information by use 
of statistical methods (L. Le Roy, Zurich) ; statistics 
is an aid to medical research (D. Hogver. Zurich). 
The medical and psychological scene was promi 
nent the historical section, notably in a 
contribution by Madame A. Virieux of Rolle, 
‘Quelques Remarques a propos cle la Psychologie 
a lAntiquite’, m which she pointed out, among 
other things, that Plotinus's theory of a two fold 
memory—-one purely spiritual, one body-linked 
influenced Bergson; that the contrast 
who believed emotion to be 
governed by reason, and Aristotle, im his recognition 
of the intimate union of body and soul, is of great 
relevance to modern psycho somatic theory. Anxiety 
as treated by Aeschylus anticipates Freud. The fact 
that Plato, in his extensive study of vision, took 
colour to be a subjective phenomenon, im the sense 
of an original product for each individual of the 
complex visual process, striking the 
<nbtle and still little-understood fusion he attempted 
in order to explain the redressing of 
images) of the two opposing theories of 
eurrents emerging from the and the object 
respectively, as the basis of that process. 
Psychological and social influences were 
on in a context of recent mathematical history by 
Dr. R. G. H. Tanner (London) on “W. H. Young 
et la Méthode des suites monotones”’, with reference 
to Young’s anticipation by Henri Lebesgue im extend- 
ing the scope of the Riemann integration process. 
This discovery was incidental to a much wider field 


medreme 


also 


between 


Socrates, entirely 


seems as us 
(probably 
inverted 
eve 


touched 


SSO 


of research for Young, the setback 
have made on him the emotional impact assumed 
by his English biographers, while the role attributed 
to it in the lack of recognition he received from 
British appomtments during his life-time 
‘an only, if admitted, mmpugn the ‘eult of results 
and lack of methodological insight then common 
in England; an offshoot perhaps of a competitive 
and sporting tradition that dies hard. 

The mathematical section in its own right made a 
idently, of the 
in celebrating 
half-centenary 


ana camnot 


boards 


because. 
2 


relatively modest show, 
effort during June 
Mathematical Society's 
when the following contributions were 
Prof. M. Plancherel (Zurich) on ‘‘Mathe 
matiques et Mathematiciens en Suisse (1850 1950)". 
Prof. H. Hopf (Zurich) 
Different ialgeomet rie 

de Rham on “Quelques Notions ce 
Base de Ja Theorie des Variétés Intégrables’’—t he 
last two coincided with the international colloquium 
Differential Geometry and Topology’ held 
the of the International Mathe 
Union during June 20-25 At a special 
the topologists Prof. H. Whitney (Prince 
Leray (Pars) and Prof. G. de Rha 
conmnemorative serolls 


] Mathernat ical 


special § 26 
the 
at 


made : 


SWISS 


Zurich, 


Einige neuere Ergebnisse 


in Topologie”’, Prof 


G (Lausanne) 


on 

under 
matical 
ceremony, 


Prof. J. 
honoured 


tom), 
and 
by the annual president of t 
Prof. H. Jecklin (Zurich 

physical concent rated 
allied the 


its list one paper on the role of heavy 


were viven 

SWISS 

socrety, 
The 


nuclear 


Sect pon Ol 


largely 
and research ; chemical section 
also had on 
metals in the 
shieldmg (W 
devoted itself 
ind reaction chemistry 

The section for geophysics, 
astronomy heard Prof Lugeon, 
Meteorological Zurich, on 
measurements connexion the 
ndustrial air-pollution at Aigle, which he has been 
actively campaigning in recent 
J. Riecker, of the same Station, spoke of sunrise mn 


mechanisin of radiation damage and 
Bask but for the rest it 
more classical synthetic 


Brint ziger, 
mainly to 
the 


orology 

head of 

report 
with 


Jean 
SWISS Station, 
radiosonde in 


against years 
the ionosphere and its. repercussions on long-wave 
G. Australian who ts 
temporarily at the High School Zurich, 
the prevention evaporation 
films There were 
El Aaiun in the Spanish Sahara for 
eclipse on October 2. 1959 (Prof. M 
Waldmeier of the Federal Observatory, Zurich), 
and on the unusual fluctuations m the ozone content 
at different heights in the stratosphere during the 
sudden heating up in January-February = 1958 
H. Diitsch, Zurich) Other communications con 
eerned rain and ice, and climatological problems. 
In the botany section, the items of special local 
were outweighed by the research work of 
general import of the strong Geneva school, with 
F. Chodat and others, and two obituary notices : 
“W. Vischer 1890-1960", a promoter of the Swiss 
Society for the Protection of Nature, by M. Geiger 
Huber (Basle), and “Eduard Riibel 1876-1960" 
by W. Liidi (Zurich). 

Two recent international congresses were reported 
by members who had taken part: that on Logie, 
Methodology and Philosophy of Science”, at Stan- 
ford, by E. Walter (Zurich) and I. M. Bochenski 
(Freiburg), and that on “Geography”, at Stockholm, 
by E. Schwabe (Berne). R. C. H. TANNER 


Barnes, 
Technical 
ot 


propagation, an 


discussed water 
by 
expedition to 
the total 


surface also reports on t hie 


interest 
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foreword to a msaued by the 


pub ication 


Ministry of Labour, the Minister, Mr. John Hare, 


chreets attention to the fact that more than Soo 
rulhon working days are lost each year in Great 
Britain because of sickme ss oor 


the booklet, 
fourteen examples 


The Minister's foreword is contained in 
Health at Work*, which 
of individual industrial health schemes 
successfully in different) parts 
Britain, and the Minister hopes that these examples 
+ to follow suit. Tne booklet 


operat ny 
factories in of Great 
will encourage other firn 


be ng widely distributed to faetor, occuplers by 


Factory ctorate It deals with such 
juestions as how factory medical services ar 
organized, and what thev achieve, the attitudes 


introduction and the advantages 
ind worke: 


In carrying out the survey, the Ministry 
details of the nature of the work 


of workers to theu 
denved by both employer 
obtained 


from each factory 


lone there, the organization of the medical services, 
the work of the metieal officers and nu sng staff, 
and the cost of each scheme Four of the factories 
employ from 231 to 300 workers ; five employ from 
1) to 1,000: three from 1,000 to 5,000, and two 
more than 5,000. Ineluded in the industries repre 
sented are heavy engineering and foundry work, 
Coppel and metal the mnanufaect urmyg 
of electric cookers, reirigerat ors, electro plated ware, 
earbon black, printing machinery, animal feeding 
stuffs and vegetable oil. Also included are wool and 
worsted spinning, the processing of asbestos varns 
and pipes, and the preparation of insecticides, 


fungicides, fine chemicals and pharmaceuticals. 

Fear about costs is suggested as being the biggest 
factor in preventing a more rapid spread of 
The booklet gives detailed 
The 


single 
ndustrial health schemes 
the cost of the schemes provided. 


rures of 


annual running costs varv widely aceording to the 
* Ministry of Labor Health at Work a Description Medical 
ervices in Fourteen British Factories. Vp. Ministry of 


Labour, 1960.) 


LTHOUGH the elms are not, nowadays, regarded 
as important species in forestry proper, the 


4 
Forestry Commissioners sometimes feel that it is 
incumbent on them to devote time and monev to 


conduet research into problems concerned with trees 
in which the British public as a whole are generally 
interested, A recent publication*, which would 
have been more correctly described as referring to 
southern England, deals with such a case. It is 
concerned with a fungous disease of elms caused by 
Ceratostomella ulmi (Schwartz) Buis.. which was 
first recorded in France in 1918, and in Holland 
in 1919, and is suspected as having been introduce: 
with elms imported from eastern Asia. It soon 
became widespread in northern Europe and in 
North America 


Hulletin No. 38: The Status and Develop 


Peace, Pp. iv+44 ‘ 
1960.) 108, net 


* Forestry Commussion 


went of Elm Disease in Britain. By T. R. 
mates 


(London: Stationery Offie 
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the numbers 


described, 


nature of the services provided and 
employed Of the 14 schemes 
cost £2 or less a head per annum, 
£2 and £3, and the other two more than €3. The booklet 
another factory to 


SOV On 


five cost between 


also mentions an attempt at 

weigh in terms of cash the worth or value of such a 
scheme. This led to the conelusion that, on a conser 
vative estimat the annual recurring costs of the 


medical scheme were more than covered by savings 
in time lost, and that the benetits in 
better health and imorale were a bonus alike to the 


long-term 


company and the employee 
It is emphasized that the booklet does not intend 
to provide il ready made pattern from which an 
employer can pick a scheme to suit his pocket, or 
factory and his business. What it 
how, in practice, are 
particular needs of 
variety of 


t he size oft his 
schemes 
particular 
funetions 


does show is such 
operating to meet 
firms, and the 
which the services can perform to the advantage of 


The reasons why firms 


‘ onsiderable 


employers and workpeople. 
considered it worth while to 
vohintarily on medical supervision varied according 
to the type of industry, but the following were typical 
(1) the pre-employment examination was a safeguard 
to management and workers ; (2) from a practical 
point of view, speedy attention to accidents and ill 
health saved improvement in relations 
between emplovers and workers resulted from such 


spend more money 


time; (3) 


a sche THe, 

The general impression drawn from reactions on 
the part of workers that schemes of medical 
supervision deseribed in the booklet provided a 
personal service which the workers greatly appre 


was 


ciated. The fact that immediate and expert attention 
could be given to the injured and sick aroused a 
feeling of confidence among them The booklet 
indicates that in one or two instances there was 


some initial suspicion on the part of workers which 
soon disappeared with experience of the working 


of the schemes 


It was first recorded in England in 1927, by which 
time it was giving much concern to tree-growers in 
Holland, where its severity at one time earned for 
it the title of the Dutch elm disease. The effect of 
the fungus is to cause a vascular wilting of the leaves 
followed by the death of twigs and branches and 
even of whole trees. The unsightliness of the dead 
trees must have attracted the attention of all who 
travel through those counties where elms are such a 
notable feature of the landscape. The disease was 
probably present in Great Britain before its first 
recording. 

The task of studying this disease and of keeping an 
eve on it was entrusted by the Forestry Commission 
in 1928 to Mr. T. R. Peace while he was stationed 
at the Imperial Forestry Institute, Oxford, and he 
has continued to do this since his appointment to 
the staff of the Commission, where he is now chief 


research officer. The present publication. issued by 


> 
= 
4 


NAT 


the Forestry based on his work, 
and especially on surveys undertaken by him, 
during the 31 years up to 1959, but he also acknow- 
ledges his debt to American workers in Great Britain 
in the same field. 

This disease is one in which there is a very intimate 
connexion between two from the 
plant world, the other from the animal world. In 
1931 this was established by Fransen, who found 
that bark beetles of the genus Scolytus were carriers 
of the fungus, which can also enter the tree through 
wounds and especially through the which, 
from the suckering habit of the English elu, must 
not 
The surveys revealed that the disease 
peak in 1931, and that it has steadily declined since 
1936-37, not only in the number of elus attacked 
but also more especially in the severity of the damage 
caused. It is suggested that the war-time clearance 
of diseased elms, made possible by the opportunity 
to market the timber, may nave led to a reduction 
in the beetle population and to infections due to it 
It is estimated that the total loss due to the disease 
lies between 10 and 20 per cent of tree elms, and 
that this mack sucker 
Two lines of action were taken to combat the 
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Commission, 


Is 


Organisms, One 


roots, 


be uncommon. 


reached its 


being good by growth. 


Is 


disease 


URE 887 
In Holland and the United States a policy of wide 
spread felling of diseased trees was adopted ; in 
Great Britain things were left to run their course 
In of the considerable degree of recovery of 
diseased trees, in support of which the author 
provides many good plates, he is perhaps justified 
in concluding that the loss of elms would have been 
much greater in Britain if the first policy had been 
adopted. He advises the awaiting of the field trials 
of strains resistant to the fungus before widespread 
planting of elms in hedgerows or for amenity 
undertaken. The may long continue as a 
mninor nuisance, but is not expected to bring about 
the disaster of complete annihilation of the elms 
immemorial. The great weakness of the investigation 
undertaken by Mr. Peace is one that is associated 
with most of the publications of the Forestry 
Commission, namely, lack of appreciation of the 
importance of allowing for locality differences. Th« 
data in respect of both climate and soil are quite 
inadequate for the treatment of such an exacting 
Ulmus. When a study allowed to 
over a wide variety of site conditions, it 
that it should be handled such a 
site variation is allowed for. 


M. L 


view 


Is 


disease 


genus as Is 


range is 
essential in 
way that 
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PHOTO-EMISSION FROM METAL SURFACES MEASURED WITH 
GEIGER COUNTERS 


By M. A. CONRAD and S. LEVY 


Applied Research Laboratory, United States Steel] Corporation, Monroeville, Pennsylvania 


several years, J. Kramer 


LURING the 


has investigated a group of phenomena involving 


past 


D 


the emission of low-energy 
The findings are summarized 


electrons from solid) su 


faces in two ot his 


papers!. recent ly 
extended interesting and 
sensitive new method the surface 
condition of both metals and non-metals. Through 
studies of this so-called Kramer effect, some insight 
has been gained into a number of phenomena, such 


by Kramer, more 
provides an 


fi 


This work 
by others, 


as the delayed emission of electrons (‘exo-electrons’ ) 
that occurs when certain non-motals (for example, 
aluminium oxide powder and gypsum) are crushed 
the dependence of 
metals ; 


or irradiated ; photo-emission 
on surface treatment and 
emission caused by heating below the temperature 
For purposes of theoretical 


ot eleetron 
of thermionic emission. 
interpretation, and determination of possible practical 
applications, it know whether these 
phenomena are inter-related, and to what extent 
The purpose of this article is to report some prelim 
inary experimental observations obtained during an 
investigation of these phenomena in our Laboratory 
that we believe are pertinent to this problem. 

The emission of low-energy electrons from bulk 
specimens of several metals of commercial purity 
(aluminium, tin, copper, nickel and zinc), befor 
and after various mechanical treatrnents (abrasion, 
filing, polishing and compression), was measured by 
means of windowless Geiger-flow counters at room 
temperature. The specimen, in the form of a disk, 
} in. thiek and 1 in. in diameter, formed a part of 


is essential to 


the cathode; im one of the counters with a fused 
quartz eny elope, the Rpecmen constituted the largest 
of the cathode. The distance of the anode 

of the counting tube the specimen 
in. The tubes were operated in the voltages 
of 1,200-1,300, where the extent of the 
150 V. The flowing gas, at 
cons.sted essentially of helium 
and contained 
a small amount 


part 
‘pomt from 
was 
range 
platean was at 
atmospheric pressure, 
(about 98-5 per cent) 
the quenching agent 
per cent) of water vapour was detected in this gas 
by mass spectrometry. The background radiation 
during these measurements was determined be 
about 25 counts per minute. 

Contrary to the findings of some investigators’, 
we detected no emission of electrons from the freshls 
filed, compressively strained metal 
Specimens when the Creiger counters were made 
completely light tight. In other tests we have made 
with a quartz-envelope Goiger counter, emission 
was detected only when the light shielding was not 
Evidently, the intensity of stray light 
induce photo-electron emission from 

treated metal surfaces is extremely 
low. ‘Thus it appears that true delayed emission 
of low-energy electrons (exo-olectrons) not 
occur in the absence of any stray light during the 
detection phase of the experiment. 

The blackening of photographic emulsions in 
contact with freshly deformed or abraded metal 
surfaces (the so-called Russell effect) is known to 
result from the formation of hydrogen peroxide at 


least 


isobutane as 


(about O-OD 


to 


abraded, or 


juate. 
needed to 
mechanically 


= 
an 
» 
wes 
We. 
De 
« 
¢ 
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(min.) 


iled tin surfa 


has associated the 


in the presence of 


Grunberg 
hvdroyen peroxide, 


oxygen, with the emission of low 


the metal 
formation of 
water vapour anu 
energy exo-electroms The macroscopic aspects ot 
both the Russell effect and 
have been rather thoroughly investigated 
however, Meleka and Barr' have applied an auto 
read ographie ten to a study of the mic roscopie 
features of the Russell effect. They found that high 
resolution photographie emulsions applied to surtaces 
of statically strained, high-purity zie, single-crystal 
were blackened in microscopic areas (lines or 
of dots) corresponding to slip lines associated 


exo-electrom 


Recently 


rods 
rown 
with varying amounts of 
uwidition, they that 
from plastically deformed metals also origmates from 
In view of the fact that 
inable to detect electron emission 
leformed metal surfaces in complet: 
w that the mechanism of the 


ship displacement In 
sugyest exo-electron emussion 
slip bands on the surface. 
have bee th 
from abraded or 
larkness, it seems to 
Russell effect cannot be explained by the action of 
lelaved detectable in a countel 

It is woll known that X-ray irradiation of certain 
non-metals, such as aluminium oxide powder, may 
emrssjon. We have 
addition, have 
electron 
amount of 


electrons CGeige r 


electron 
im 
the delayed 
with the 
ahuninium oxide powder 
per 


than 


true delayed 
this 
the 


nduce 
confirmed observation, 
found that 


is ¢ losely 


intensity of 
associated 
water contamed n the 
The emurssion from samples containing 3 cent 


water was about 50 times more mtense that 
from samples contaming about 1-5 per cent water 
\ similar connexion between electron omission and 
during and 
quinine sulphate, has been reported by Kramer! 
Our experiments on the X-ray irradiation of 
metals have demonstrated that such treatment not 
only does not induce delayed electron emission, but 
also strongly de-activates the materials with re spect 
The curves of Fig. 1 show the 
irradiation on the photo-emission 


Other metals have exhibited 


adsorbed water heating cooling of 


to photo-emission 
effect of X-ray 

of a filed tin surface. 
similar behaviour, with a varying rate of recovery 
There is a formal similarity 
between the ‘fatigue’ caused by intense light and 
this de-activation by X-ray irradiation ; 
the X-ray fatigue seems to be a more complex 


of photo emission 


however, 
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phenomenon Further work is planned to investigate 
this de-activation by irradiation and the recovery of 
photo different atmospheres 
Photo-electric wave-length thresholds were determ 
the counting arrangement 


ined by means of 


previously described, and a yvrating monochromat 


and an incandescent ribbon lamp as a light source 
The thresholds were found to be im the mear ultra 
violet region of the light spectrum, and they differed 
slightly for the different metals. Table | shows the 
estimated values of these thresholds, together with 
those reported im the literature tor the same pure 


metals in vacuum 


Table 1 PHOTOELECTRI 


son 


These wave-length thresholds follow, m general 


the same order as that tor pure metals im Veecuuin 
and differ from them by several hundred Angstrom 
No selective maxima m the visible part ot 


units 
found. which agrees with the 


the spectrum 
observations of Sujak* 


were 


3200 


Wave-length ( A.) 


radiation 


Decay curves from filed tin, before and after 
after filing; (2) 50 min. after filing; (3) l 
immediately after l-min. irradiation a 
_ tungsten target X-ray tube; (5) 35 min 
(6) 400 min. after irradiation 
of two readings, symmetrically 
end of the run. to 


Fig. 2 
(1) Immediately 
min. after filing; (4) 
50 kV. and 40 m.amy} 

after irradiation 
Note Each point is an average 
spaced with respect to the beginning and the 

t 


minimize the effects of licht fatiz 


t 


/ 
. Pure metals in 
‘ - 
Tine Wav Wav Wa 
length eV.* length length 
Photoemission from (ice before and after 4.) cA 
rradiatior 1) Dex curve of filed tin surtace (2) ree 
fled tin aft n. irradiation at 50 KV. and 40 m.aniy \7 
\ tungsten target X-ray tube was used. This sample har 4:27 
the decay-level of that in curve at the time of irradiation 2200) <4 $ 30 
Broken lit lieate intervals during which no readings O00 4 4s 
* Electron volts of 
1” 
i 
| 
/ \ 
j \ 
} \ A. 
ist 
Hd | 
| 
} 
t 
= 
- 
. e \ 
5 \ }\ 
j 
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> 
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The decay and recovery curves for photo-eleectric 
tin, various 
treatment, are shown im 
length. The 
of the eombined effects ot (1) 
| wht 


intervals 
Fig » 


in the 


enussiom from obtaimed at 


after mechanical 


as @ tunetion of wave 


curves are @ result 


a rapid decrease in intensity of the from the 


micandescent source with decreasing wave-leng h, 


and (2) the rapidly increasing photo-semsitivits with 
wave-length. These maxima provide a 


ensitive, qualitative eriterion for a shift 


micreasimy 
photo 
shift of 


Wk 


semsitivitvy with change oft 
the maxima of up to 200 \ 


metals because of differences in surface condition, that 


‘ 
wave-length \ 


was observes 
ix. abraded, irradiated, or after subsequent recovery 

Results such as shown in Fig. 2. as well as other 
are light 
the 


results obtamed with a mere.ry source in 


the sherter wave-length region ot spectrum, 


NATURE 


although conclusive, contribute to an 
understanding of the increased photo-omission yield 
resulting from mechanical treatment of metal surfaces 
Of particular importance is the question of whether 
a lowering of the 
metal surface The role of 
rases and oxide films on the metal surface 


mow vet 


is caused solely by 


the 


work function of 
adsorbed 
is also of mterest 


Z. Phys., 183, 62 iustriaca, 10 


For example, Von Vo Ww und Brotz J. App. Phu 
30, 1641 (1959), toot te 

Grunberg, | Proe "hy Sem 15 

*Meleka, A. H., and Barr, W., Nature, 187, 232 

Simon, U.. and Suhrmann, L., Der Lichtelektrische 


ingen, secoud ed. (Springe lie 
195s 


1960) 
Effect und seine 
rlin-Gottingen- Heidelberg 


Sujak er 
Phy 10 i” 
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ACTIVE SENSITIZATION TO TUBERCULIN WITH CELLS FROM 
TUBERCULIN-SENSITIZED GUINEA PIGS 


By Dr. J. L. TURK 
National Institute for Medical Research, Mill Hill, London, N.W.7 


cellular transfer of tubercular hyper 

| sensitivity in guinea pigs was first demonstrated 
by Chasoe'. Transfer with disrupted peripheral 
blood has been demonstrated in man? 
not in pigs \fter passive transfer, to 
non-sensitized animals, of from guimes 
pigs hypersensitive to tuberculin, the recipient may 
show skin hy Persersitir itv to tube-reulin for 3 months 
This explained by survival of 
the donor cells or by active sensitization of recipients 
superimposed on the passive hypersensitivity trans- 
ferred with the donor cells. 
ments indicate that the second explanation is prob 
ably the true one. 

Guinea pigs of the Hartley strain 
sensitized with tuberele bacilli killed by 
suspended in a Freund's type emulsion 
cells and lymph node cells were prepared abs dese ribed 
previously *. Peripheral 
prepared by sedimenting the red cells from blood 
with 6 per 


the supernatant at 


leucot ytes 
but 


live cells 


or more. might be 


The following experi 


actively 
heat and 


Sple en 


were 


blood leueoeytes were 
dextran in saline and centrifuging 
230 q for 15 min. The 
ing contaminating red cells were then Ivsed in 0-05 M 
sodium chloride for lL min. Preparations of peripheral 
leucocytes from individual animals contained 0-5 


cent 


2-5 10° cells, while those from spleen and lvinph 
5S and 10 10° cells. Cell 
preparations were disrupted by freezing and thawing 
Seven the presence of O-] deoxy- 
ribonuclease (W orthington Bio henucal Corporation). 
( omploete disrupt on of the ce 


nodes containe d between 


lls was confirmed under 
the phase contrast microscope. 
cell preparations were transfused 
and disrupted cell preparations 
injected intradermally ito multiple sites on to one 
flank of the guinea pig. All with 
40 ugm. tuberculin PPD, from the 
Ministry of Veterinary Laboratory, 
Wevbridge), which had been previously dialvsed to 
remove the glycerol. Skin reactions were read 24 hr. 
after testing. ‘Tests for anaphylaxis with 
2 mgm. PPD intravenously. Skin homografts 


Live intra- 


venously were 
skin tests were 
Mammalian 
Agriculture 


were 


from the donors of live cells were transplanted 
according to Billingham and Medawar®. 

The results of the transfusion of ~10° live cells 
from the spleen and/or lymph nodes of individual 
Table The 


from the donors 
skin test imme- 


hypersensitive donors are shown in 
grafted with 
of the cells, and received their first 
diately after the transfusion No correlation was 
observed between retention of skin graft and 
persistence of tuberculin sensitivity, and it is there 
fore very unlikely that the donor cells survived 
beyond week. The one guinea pig which re 


recipients were 


one 
tained its skin graft 
found to have lost 


for more than one month was 
its tuberculin sensitivity by this 
Seven of the 13 guinea pigs maintained their 
sensitivity om repeated testing for than 3 
months, and 6 of these showed anaphylaxis when 
PPD intravenously at the end of this 


time. 
more 
given 2 
time. 
CGruinea 


mgm 


which had received intradermal! 
disrupted cells from hypersensitive 
skin tested with PPD 5 or 6 times 
over a period of nearly 3 months, as shown in Table 2. 
Weak Sensitivity to tubereulin developed 7 14 davs 
later, in that had not had any previous 
injections of PPD and strong reactions were found 
on re-testing after 17 days Half the animals 
reactions > II Il mm. at 


pigs 
injections of 


donors were 


animals 


showed strong some 
1 
PASSIVI 


PERSISTENCE OF 
TRANSFER OF 


TUBERCULIN HYPERSEN 
APPROXIMATELY [0° CELLS 


ITIVITY AFTER 
INTRAVENOUSLY 


Number of animals sh 
ing skin test reactio | Proportion 
Day of (40 wam. PPI) after 2 r rejecting | 
Skin test - skin graft 
Greater than 
10 10mm, 10 


Anaphylaxis 
(2 mgm. 
PPD intra 
‘ venous) 
10 mm 
9 
days 5 
1 month 
2 months 
3 months 


6 (3 died, 

3 mild) 

Each of 13 guinea pigs received cells from one donor only and was 
rafted with skin trom this animal 


ty 
| 
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BLooD, SPLEEN, AND LYMPH NODES OF HYPERSENSITIVE DONORS 


animals, 
over the failed 
As a control, 9 normal animals 
PPD OS 


showed 


the 18 
period, 


and only out of 
followed 


reaction 


or other 
vhich whole 
show 


ere skin 


wore 
tested with 
ot 
econd myection 7 

failed to and 2 showed 
eactions which appeared only at the end of 
When frozen thawed 


blood leucocytes and spleen cells from 


over & 


these reactivitV on 


davs after the first, 


and afterwards 
mild 
the 


react, others very 


three months course and 
peripheral 
norma! nsitized animals were used the re« iprents 
behaved like the control group with no cells 

At the end of the experiment all four groups were 
PPD intravenously. Sixteen 
animals which had received disrupted 
from hyporsensitive clonor ane 
phy! and 10 died. Only 2 of controls 
developed very mild anaphylaxis. 

From these resul it appears that a 
lelayed hypersensitivity is transferred 
peripheral blood leucocytes, spleen cells and Lymph 
d by @ super 

persists far 


challenged with 2 mgm 
nit ot Is 


dey eloped 
the 

transient 
by ntact 


be follow 


whist h 


node cells, and that it may 


imposed active immunization 


» lv num, 


alter injection of ¢ 


Tested with 2 mgm. 


would have 
Peripheral 
respect ot 


donor cells 
been destroyed bv a homograft reaction 
blood were 


active 


hevond the time when the 


leucocytes more eff 
than 
further 
that 
development of antibody 

panyving multiple injections ot PPD. 
single substance, and there 
the antibody is directed against 


etive m 
semsitizatron cells 
lymph nodes \ 


sensitized 


from the spleen and 
cells 


enhance 


from 

the 
PPD is not a 
whether 


contann 


property ot 
they 
agarnst 


clonors In can 


tuberculin 


is no evidence 
traces ot 
nating antigen which are 
experiments 
active 


known to be present 
These that the possibility 
that occurred 
borne im mind the interpretation ot « Xperiments 
on passive transfer of delayed hypersensitivity 
{ would like to thank Dr. J. H. Humphrey for his 


advice throughout 


nuilicate 


immunization has must be 


this investigation 
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ENZYMATIC SYNTHESIS OF POLY-8-HYDROXYBUTYRIC ACID 
IN BACTERIA 


By Dr. J. M. MERRICK and Prot. M. DOUDOROFF 


Department of Bacteriology, University of California, Berkeley 


polymeric ester, poly-6-hydroxybutyrie acu, 
originally discovered by Lemoigne in 1927 as a 
Bacillus has 
been found to be an important storage material in a 
variety of ‘ ‘It intracellular 
reserve of carbon and reducing power in the photo 


major component ot meqaterium Since 


bacteria! 


serves as an 


and as 
the principal substrate for the endogenous respiration 


synthetic bacterium, Rhodospirillum rubrum, 


of certain acrobes* 
The present report deals with the synthesis of the 
carbon-14-labelled -hydroxy 


polymer from 


butyrvl-coenzyme A by particulate fractions of cell 
free extracts from B. meqaterium and R. rubrum 
Radioactive p(— )-$-hydroxybutyric acid was ob 
tained by alkaline hydrolysis of purified polymer 
isolated from cells of R. rubrum that had assimilated 
uniformly labelled acetate in the light’. The acid 
purified by paper chromatography, and the 
coenzyme A derivative was prepared by the mixed 
anhydride method of Wieland and Rueff*. Free 
6-hydroxybutyrie acid was removed from the acidified 
solution by ether extraction 


was 


Analysis of the specifie 


= 
13-14 17-25 | 33-43 1-65 
Peripheral tes ! cells 
Weak reactions ‘ 1 4 i 1 
Anap! i died 
Weak reactions l 2 
Ar (6 died 
Lymph node cells (~ 
No. tested 
Anaphy 1 clie 
N ells 
N tested 
reactions w 10 mm, ; weak reactions 7 7 
; 
— 
ing 
Biol., 28, 385 (1041 
AG 
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SYNTHESIS OF POLYME! EXTRACT> 


Percentage carb 


Time (min.) 


0 0 
10 

20 46 
40 


ther recombined particulats 
polymer and 1°75 mam. prot 
fraction alone (1-05 main. poly 
and the following components ( 
glutathione, 12-5; and 


rhe reaction mixtures containe 
supernatant fractions (1-05 mgm 
per ml.) or resuspended particulat 
ind O-13 mgm. protein per ml 
moles per ml.): magnesium chloride, 12 
otassium phosphate buffer, pH 7-4, 125 
Exp l particulat supernatant pwequir 
)-8-hydroxybutyry!-coenzyme 4 per ml. (initial); Exps.2 and 
particulate fraction + 0°24 and 0-48 wequiv. )-8-hydroxybuiyry! 
venzyme A per mil, (initial), reapectively. 
The reaction mixtures were incubated at 33° C. 


fractions 


activity of the product, coupled with hydroxamats 
and sulphydryl indicated that at 
least 95 per cent of the acid was present in thioester 
the commercially availablk 


determinations, 


combination. Simece 


coenzyme A used for the synthesis is only 50-75 per 
cent pure and is contaminated with other sulphydry! 


compounds (for example, ghitathions), the 
reflect the total concentration of $S-hydroxybutyryl 
A derivative 


Assays 


thioesters, rather than of the coenzyme 
Poly-8-hydroxybutyrie acid was assayed with 
method for ester determ 


alone. 
a modified hydroxamate 


ination’, or by the spectrophotometric method of 


Slepecky and Law’. 

B. megaterium, strain Km, the 
medium eontaining 2 per cent glucose described by 
Macrae and Wilkinson’. The cells were gathered at 
the end of exponential growth and washed with 
033 M phosphate buffer, pH 7-0. Cell-free extracts 
were prepared bv the osmotie Ivsis of concent rated 


was grown in 


protoplasts made by lysozyme treatment of the cells’. 
The Ivsates were subjected to sonic oseillation to 
liberate the polymer particles from the cell mem- 
branes. The heavy particulate fraction (consisting 
mainly of polymer particles) was separated from the 
extract by centrifugation at 3.000 q for 20 min. at 
4° (., and the particles were washed several times 
with phosphate buffer, pH 7-0. The supernatant 
fraction contained both the soluble proteins of the 
cell and the disintegrated cell membranes. 

The particulate fraction was incubated with racdio- 
active B-hydroxybutyryl-coenzyme A in the presence 
and absence of the supernatant fraction. The reaction 
was stopped by addition of alcohol (60 per cent final 
concentration) and the radioactivity of the isolated 
polymer was measured. The particles were sedi- 
mented by centrifugation, treated with alkaline 
hypochlorite, washed successively with water and 
acetone and finally dissolved in chloroform’.*. Suit 
able aliquots were analysed for radioactivity. 
trols were performed with reaction mixtures in which 
3-hydroxybutyryl-coenzyme A replaced — by 
labelled 8 hydroxybuty rate in the presence or absence 
of coenzyme A, as well as by alkali-hydrolysed 
A derivative No meorporation of raclio- 
activity into polymer was observed in the control 
reaction mixtures. In the presence of $-hvdroxv- 
butyryl-ecoenzyme <A, on the other hand, the 
rapidly labelled with ecarbon-14 
fraction was used either 
with the 


Con 


Was 


polymer beeame 
when the particulate 
alone or in combination 
fraction (Table 1). 

The reaction came to completion in about 20 min., 
at which time 35-45 per cent of the total radio- 
activity was reeovered in the polymer. The observed 


supernatant 
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maximal conversion of thioester to polymer does not 
vive any information on the equilibrium constant for 
the polymer from {$-hydroxybutyrvl 
coenzyme A, the concentration of the 
latter compound was not known for pre 


svnthesis of 
true 
reasons 
viously discussed. 

To study the stoichiometry of the reaction, a 
further experiment was performed in which the dis 
appearance of thioester was measured. The analyses 
showed that in a reaction mixture initially containing 
1-2 mgm. washed polymer particles (without super 
natant fraction) thioester 
tnl., O-5 pequiv. of hvdroxvbutyrate was incor 
porated in the polymer, while 0-6 vequiv. of thioester 
had disappeared. Thus, the synthesis of polymer 
accounted for more than 80 per cent of the thioester 
decomposed 

To identify the product unequivocally, the labelled 
polymer from the above experiment was diluted with 
purified carrier polymer’! and reprecipitated three 
times from chloroform : with 95 per cent 
ethanol and once with acetone-ether (2:1). The 
specific activity remained constant throughout. The 
reprecipitated polymer was hydrolysed for 22 hr. at 
30° in N potassium hydroxide, treated with cation 
exchange (Dowex 50, H*), ana 
graphed on paper using the following solvents : 
(1) ether—benzene—formie acid- water (50:50:12 
(2) n-butanol-glacial acetic acid-water (100 : 6: 
(3) n-butanol saturated with 1-5.W ammonia. In each 
ease, only one radioactive spot was found on the 
paper, which corresponded exactly with the location 
of the 6-hydroxybutyrie acid spot. 

Cell-free extracts of R. rubrum also rapidly incor- 
porate the 8-hydroxybufvryl moiety of the coenzyme 
A derivative into polymer. As in B megaterinm, 
the activity is largely associated with the particulate 
fraction. The kinetics of incorporation are, however, 
complicated by the presence of an active depoly 
merase which is also associated with the particles 
Crude extracts were prepared by sonie oscillation of 
cells grown anaerobically in the light. The particulat: 
and supernatant fractions were separated by low- 
speed centrifuging. The former, which contained the 
heavily contaminated with 
pigmented cell debris. The native polymer, when 
resuspended in either the supernatant fraction o1 
buffer, underwent rapid hydrolysis to 6-hydroxy 
butyric acid. As much as 80 per cent of the polyme: 
disappeared after 30 min. of incubation at 33° C 

The results of an experiment in which labelled 
4-hydroxybutyryl-coenzyme A was added to a eruds 
cell-free preparation are shown in Fig. 1. Maximal 
incorporation was achieved within 2 min., after which 
time the total carbon-1]4 content of the polymer 
rapidly decreased. The early termination of ineor 
poration can be plausibly ascribed to exhaustion of 
the substrate. Thereafter, radioactivity is lost from 
the polymer as a consequence of the continued 
depolymerization. The results of a parallel experi- 
ment. in which the resuspended particulate fraction 
was incubated with different concentrations of sub- 
strate, are entirely compatible with this interpretation 
(Table 2). The identification of the carbon-14-labelled 
product was carried out as described above in the 
experiments with B. meqaterium. 

No direct activation of 8-hydroxybutyrie acid with 
adenosine triphosphate and coenzyme A could be 
demonstrated in cell-free extracts of R. rubrum. <A 
small incorporation of carbon-14 into polymer was 


and 1-2 of per 


twice 


resin chromato 


polymer particles, was 


Fable 1. 
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Fig. 1. Incorporation of carbon-14 into polymer by crude extract 
f R. rubrum The reaction mixtures contained crude extract 
> mam. polymer and 5-05 mam. protein per mil.); 
hydroxybutyryl-coenzyme A, i equis ind the following 
omponents (in «moles per mi magnesium chloride, 
viutathione, 12°7: and fris (hvdr thy!) aminomethanehydre 
hl te buffer, pH 7:4, 127, The reaction mixtures were incubated 


ybsaerved, howevar, when crude extracts were in 
cubated with carbon-1I4-labelled acetate, adenosine 
triphosphate, coenzyme A and reduced pyridine 
nucleotides 

Two soluble enzymes, presumably involved in 
polymer metabolism, were found in the supernatant 
fraction of R. rubrum extracts prepared from cells 
that had depleted their polymer stores. A hydrolytic 
catalyses digestion of boiled polymer particles 
of R. rubrum and native polymer particles of 2 


Sa result of the work of Rous and his colleagues' 
and Berenblum and his colleagues®, it is widely 


accepted that carcinogenesis in skin—-and probably 


also in other organs —takes place in two successive 
stages. A single small dose of a carcinogen such as 


10-dimethyl-1 2-benzanthracene applied to mouse 
skin is sufficient to produce a lasting ‘initiation’ but 
no tumours Subsequent repeated application of 
croton oil gives rise to a large crop of tumours, whereas 
croton oi applied without a previous initiating 
stimulus produces few, if any, tumours. Several 
arguments® make it clear that the ‘promotion’ o1 
co-carcinogenesis’ by croton oil is complementary 
to mitiation and quite distinct from it; thus, 
administration of the initiator after prolonged 
treatment with croton oil docs not lead to tumour 
formation. 

The facter or factors in croton oil responsible for 
tumour promotion have not been identified, and their 
effects on cell metabolism have not previously been 
deseribed Lijinsky* has submitted methanolic 
extracts of croton seeds to silica gel chromatography 
and obtained fractions, comprising about 1 per cent 
of the whole oil, that appear to have all its tumour 
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SYNTHESIS OF POLYMER BY PARTICULATE FRACTION 
R. rubrum EXTRACT 


Table 


Percentage carbon-14 recovered in polymer 
Time (min fraction 

Exp. 1 Ex] EX} 


lw ‘ 


reaction mixtures contained resuspended particulate fract 
$1] mem. polymer per mil.); and the following components (ir 
wmoles per mil.) magnesium chloride, 10 glutathione, 10 ind 
tris (hydroxy methy!) aminomethanehydrochloride buffer, pH 7-4, 100 
Exps. 1, 2 and 3 contained 0-25, 1-0 and 4°0 wequiv. of D( é 
hydroxybutyryl-coenzyme A per mil. (initial), respectively The 
reaction mixtures were incubated at 33° ¢ 


megaterium but does not attack the puritied poly 
niet \ specific diphosphopyridine nucleotide-linked 
)-$-hydroxyvbutyvrie acid dehydrogenase is also 
present in such extracts, and has been partially 
purified 

This work forms part of a programme supported 
by a grant from the National Institutes of Health 
and Funds for Cancer Research of the University ot 
California. One of us (J. M. M.) holds a postdoctoral 
fellowship from the Arthritis and Rheumatism 
Foundation 
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promoting activity. Fractions kindly provided by 
Dr. Lijinsky are at present being analysed by gas 
chromatography in this Institute in attempts to 
identify the active agent or agents. In the meantime, 
the opportunity has been taken-—for reasons which 
will be apparent in the discussion here -to analyse 
the effeets of the croton oil fractions on cell meta 
bolism. It has been found that the highly active 
tumour-promoting fractions are inhibitors of cellular 
respiration in several tissues, and this property may 
well be related to their co-earcinogenic effect. 

Rat liver homogenates. Livers of 100-gm. hooded 
rats were homogenized by the Potter Elvehjem 
technique in the following medium : 0-3 MW sucrose. 
0-002 M sodium ethylenediamine tetraacetate and 
0-03 M nicotinamide, adjusted to pH 7-1 with potas 
sium hydroxide. Each Warburg flask contained 0:3 
ml. homogenate (containing 1-02 mgm. protein 
nitrogen per ml.), 0-2 ml. potassium succinate, 
O-15.M, pH 7-1 and 1-4 ml. sucrose-ethvlenediamine 
tetraacetate-nicotinamide as above. Croton oil 
fractions were added in ten-fold dilutions in 0-05 ml 
ethanolic solution to give final concentrations from 
0-2 to 200 ugm. per ml. Oxygen uptake from air 
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Was measured in a Warburg apparatus for 2) hr. at 
30 The in Fig. 1. Inereasing 
eoncent rat rons of croton oil factor caused a progres 
sive inhibition of respiration, up to 70 per cent inhibi 


results are shown 


tion at 200 ugm. per ral 
Rat liver mitocl midria. Mitoc hondria were pre pared 


from rat liver homogenates by five sedimentations 
and resuspensions Im Sucrose ethvlenediamine tetra 
acetate—nicotinamide medium. Each flask contaimed 
0-3 ml. mitochondria (containing 0°33 mgt 
nitrogen per mil.), 0 mil. sucrose ethylenediamine 
tetraacetate nicotinamide, L-O mil 
and 0-1 ml. ethanol croton oil factor. 
mixture devised for prolonged oxidative phosphory la 
tion in rat liver mitochondria was used, giving final 
concentrations per ml. of : 100 umol. sucrose, 40 umol 
potassium chloride, 20 umol nicotinamide, 1-3 umol 
tetraacetate, 10) umol. potassium 


protein 


reaction mixture 


\ reaction 


et hy le nediamimne 


potassium phosphate, 4 zmol 


sueceinate, 20 umol 
adenosine monophosphate, 0-5 umol diphosphopy ri 
dine nucleotide, 20 1-6 units 
hexokinase and 8 umol. magnesium sulphate, pH 7-1 

measured the 
The croton 


:mol. glucose, 
Oxygen uptake from air at 30 
Warburg apparatus 1s shown in Fig. 2. 
oil factor at a final concentration of LOO ugm. per mil 
inhibited respiration by 70 per cent 

Mouse skin. Sinee most of the experiments on 
co-earcinogenesis by the croton oil factor have been 
the effect of the factor on 
the metabolism ot 
investigated 


earried out in mouse skin, 
respiration of mouse ear tissues 
which is due mainly to skin 
Four voung adult Swiss mice were used 
of each mouse 50 ugm. of croton oil factor im benzene 
was applied, and to the other ears benzene alone 
Four hours later, the animals were killed by disloca 
The ears were cut up into 
The pieces from the 


was 
To one ear 


tion of cervical vertebre. 
small pieces about 1 mim. square. 
were placed in two Warburg flasks 
containing 2-5 ml. Earle’s solution with /30 tris 
(hydroxymet hyljaminomethane buffer, pH 7-4, and 
0-05 ml. ethanol. The pieces from the ears treated 
with the eroton oil factor were similarly prepared, 


eontrol ears 


SUS 


solution of the 
roo 


the ethanol contamed a 


tinal 


threat 
factor, the 
per mil. Oxygen uptake from air was measured 
in a Warburg apparatus for 24 hr. at 30 After the 
was removed t hie 


the tissues were 


concentration of which was 


experiment, excess most ure from 
tissues by blotting with filter paper ; 
weighed, and oxygen uptake corrected for weight 
In both flasks containing the croton oil factor oxygen 
was than in control flasks, the 
inhibition 46 and 52 These results 
suggest that respiration in skin, as in other tissues, is 


consumption less 


being per cent. 
inhibited by the croton oil factor 
Heart 


wetivity 


The 
muscle 
The 


spectroscopic 


muscle 


preparation 


lease prep 


of croton fractions on a 


Sarcosorne was also investigated. 
method of preparation 
observation of eytochrome oxidation and reduction 
the 


as pres iously deseribed' 


ot material, 


and estimation of succinic dehydrogenase using 
Vhunberg technique were 
Measurements of oxvgen utilization in the determina 
oxidase 


tion of suecinoxidase and cytochrome 
activities were made polarographically with a con 
tinually cleaned silver electrode in a 3-ml. chamber 
filled to exelide at’. Succinoxidase 
measured im the of M50 
sodium in 0-14 (7 potassium phosphate 
butter, pu Cytochrome 
in the presence of 0-05 M p-phenylenediamine and 
0-14 potassium phosphate buffer, pH 7:3. No 
was added, and all experi 
The 


preparation 


completely 


activity Wiis presence 
suecinate 


oxidase was measured 


tochrome ¢ 
out at 30 


additional ey 
were earried final concen- 
the heart 


per 


ments 
tration of 
2-4 mym 

Visual observation of the 
bands showed that the @roton oil factor at a concen 
tration of 100 ugm. per mi. inhibited the reduction of 
eytochromes a and ¢ and the oxidation of cytochrome 
4. The effect of various concentrations 
of the eroton oil factor on overall 
activity is shown in Fig. 3. At a concentration of 
per mil. there was also some inhibition of evto 
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Fig. 3 Inhibition of heart muscle suceinoxidase preparation by 
croton oil factor in various concentrations 1, 150 wem. per mi. ; 
100 per ml 50 wem. per ml.: D, inhibition of cyto- 


chrome oxidase by croton oil factor at 50 ygm. per ml 


chrome oxidase, but no inhibition of succinic dehydro 
yvenase. These observations show that the croton oil 
fraction used has several points of resemblance with 
antimyein A (ref. &) and quinoline-N-oxide® m its 
metabolic effects. This pattern of inhibition has been 
shown to indicate a block in electron transport 
between cytochromes ) and c. The inhibitory effect 
of the eroton oil factor, however, developed more 
produced by antimycin A and 


slowly than that 
the croton oil is also 


quinoline-N-oxide, and only 
slightly inhibitory of cytochrome oxidase. 

In general, the observations we have made suggest 
that the croton oil factor produces an overall inhibi- 
tion of terminal respiration mediated through ecyto- 
chromes. It seems unlikely that the effects 
reported here are due to alteration of the structural 
integrity of the cellular particles concerned. Phase 
contrast microscopy of rat liver mitochondria exposed 
to 100 ugm. per ml. of the croton oil factor showed no 
detectable abnormality. At concentrations of the 
factor producing marked inhibition of overall suc 
cinoxidase activity there was much less inhibition of 
cytochrome oxidase and no detectable inhibition of 
succinic dehydrogenase activity. 

The results described here show that fractions of 
croton oil having powerful co-carcinogenic activity 
contain inhibitors of terminal cellular respiration 
mediated through cytochromes that are effective in 
several tissues. It has been found that 100-200 ugm 
per ml. of the croton oil fractions produce 70-80 per 
cent inhibition of respiration in liver and heart 
musele preparations. When it is recalled that these 
fractions are still impure, and that owing to their 
lipid solubility penetration into tissues in aqueous 
Suspension 18s poor, It seems likely that the factor or 
factors inhibiting respiration are highly active. They 
certainly produce detectable respiratory inhibition in 
skin at concentrations used for tumour promotion. 
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The only other metabolic effects of purified croton 
oil fractions so far described concern active transport 
of glucose by the isolated surviving guinea pig intes 
tine*. The croton oil fractions were found to depress 
absorption of glucose under aerobic conditions to 
that observed under anaerobic conditions ; absorption 
under anaerobic conditions was not affected by croton 
oil, and other oils were without effect. An interpreta 
tion of these results consistent with our own findings 
is that croton oil depressed the yield from oxidative 
phosphorylation of adenosine triphosphate required 
The yield of adenosine 


for active transport of glucose 
triphosphate from glycolysis 
diminished by croton oil, which confirms our 
sion that the main inhibition is on terminal respira 
tion, with little, if any, effect on other enzyme systems 

It is not yet established that the two properties of 
croton oil fractions, namely, respiratory inhibition 
and are related, but available 
evidence suggests that they may be. It is well known 
that tumour cells have high rates of aerobic as well 
us anaerobic glycolysis'’-*; tumour cells are 
able to use very efficiently adenosine triphosphate 
derived from glycolysis for protein synthesis’. It 
might therefore be expected that respiratory inhibi 
tion would retard growth and division of tumour cells 
less than that of normal, differentiated cells. In the 
mouse skin system which has been used for most 


Was not apparently 


co -carcinogenesis, 


also 


work on co-carcinogenesis, this supposition seems to 
be well founded. There is substantial evidence that 
energy from oxidative phosphorylation is required for 
division of normal mouse skin cells'', whereas pre- 
liminary results suggest that mouse skin papilloma 
cells continue to divide when cultured in an atmo 
sphere of nitrogen and carbon dioxide in the presence 
of adequate glucose (Allison, A. C.. unpublished 
work). 

Promotion of co-carcinogenesis 
envisaged as a process by which small numbers of 
tumour cells (produced by the initiator or carcinogen) 
are placed at a competitive advantage over normal 
cells the growth of which is handicapped by respira 
tory inhibition. Under the continued influence of 
the promoter, then, it can be supposed that tumour 
cells can form clones sufficiently large to become self 
Experiments with other respiratory 
this hypothesis 


can therefore be 


perpetuating. 
inhibitors are in progress to test 
further. 

It should be noted that this hypothesis of carcino 
genesis is the opposite of that proposed by Warburg'® 
According to Warburg, cancer cells are formed in two 
distinct stages: an irreversible lesion of cell respira 
tion comes first; as a result, cells die but 
others become capable of replacing respiration by 
glycolysis as the main energy-producing reaction and 
are changed into cancer However, careful 
search has failed to show substantial impairment of 
oxidative phosphorylation in tumour cells and mito- 
chondria, and the general conclusion, discussed in 
detail by Weinhouse"! and by Schlief and Schmidt", 
is that the high aerobic glycolysis of cancer cells is 
much less the result of a lesion in respiration than of 
an enhancement of glycolysis. The evidence thus 
supports our view that an early change in tumour 
cells is increased glycolysis, releasing the cells from 
strict dependence on energy derived from oxidative 
phosphorylation for growth. The phase of respiratory 
inhibition does not act directly on tumour cells, as 
Warburg supposed, but acts as a selective inhibitor 
of normal cells. 
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An attractive feature of this hypothesis of co 
carcinogenesis is that it not only embraces the 
effeets of anoxia from various causes but can also 
be extended to inelude co-carcinogenesis by viruses 
Andrewes et al.’® reported that when the fibroma 
which normally produces benign, regressing 
was given to rabbits injected subcutaneously 
no tumours were 


4768 


Virus 

lesions 
vith tar, sarcomata were formed ; 
htained with tar alone. Duran-Reynals'* produced 
epitheliomata in the skins of fowls infected with 
fowl-pox virus and treated with sub-earcimogenic doses 
f methyleholanthrene ; and Rous et a/.'? have shown 
that when papilloma virus is given to rabbits, 
the skins of whicn had been treated with tar, malignant 
The nature and timing of 


the 


tumours develop rapidly. 
the responses in these experiments indicate that the 
viruses (one of which, fowl-pox, is not a tumour virus 
at all) are acting as co-carcinogens, their effects being 
complementary to those of the carcmogens, tar and 

ethylcholanthrene 

{ common metabolic pattern in virus-infected cells 
~ inereased glycolysis'*, and, if there is competition 
for phosphate acceptors within the cells as envisaged 
by Chance and others!®, this would result in respira 
tory inhibition Some of the metabolic effects in 
virus-infected tissues are probably due to interferon, 
which has been shown to increase glycolysis when 
ulded to cells?®. Indeed, Isaacs” already 
suggested that interferon may produce conditions 
favourable for the growth of tumour cells, and so 
ict as a promoter. Increased aerobie glycolysis is a 
prominent feature of cells infected with the Rous 
sarcoma and the polyoma virus 


has 


virus? morse 
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(Allison, A.C., unpublished work), so there is little 
doubt that these viruses can act as powerful 
promoters. Whether the tumour viruses perhaps 
in contrast to other viruses— can also act as initiators 
remains to be determined. 

We are indebted to Dr. W. Lijinsky for supplying 
purified croton oil fractions, to Dr. D. B. Roodyn for 
co-operation in some experiments and to Dr. A 
Isaacs for helpful discussion. 
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MORPHOLOGICAL CHARACTERIZATION OF THE VIRUS OF 
THE HUMAN COMMON WART (VERRUCA VULGARIS) 


By M. G. WILLIAMS, A. F. HOWATSON and J.D. ALMEIDA 


Ontario Cancer Institute, Toronto 
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T is now more than ten years since Strauss et al.'? 

published electron micrographs showing arrays 
of particles of average diameter 52 mu in shadowed 
preparations of extracts obtained from human warts. 
These particles were believed to be the causative 
agent of certain types of human warts. Further 
evidence for the presence of specific particles in 
human wart tissue was obtained shortly afverwards 
by Bunting et al.4, who were able to demonstrate 
arrays of particles within the nuclei of epidermal 
using the newly developed thin-sectioniny 
The diameters of the particles seen in 
sections were in the range 20-38 mu. The smaller 
size in sections was attributed to differences in 
preparative procedures. Although techniques for 
the morphological characterization of viruses have 
improved considerably sinee these investigations 
were carried out, little or no new information about 
the human wart virus has apparently been obtained. 
In a recent article, however, Siegel* has questioned 
the conclusion of Strauss et al. that the 52-mu particles 
represent the human wart virus and has suggested 
that particles of diameter 16 my seen in his shadowed 
preparations are the causative agent. 

In the present article, we describe observations 
sections of human wart tissue, and on 


cells by 


technique. 


on thin 


extracts of warts prepared for electron microscopy 
by tho negative staining and shadow-casting tech- 
niques. By all three methods numerous particles of 
well-defined morphology were demonstrated, the 
most detailed characterization of the particles being 
obtained by the negative staining method. 

Four common warts clinically typical of verruca 
plana and verruca vulgaris were examined by the 
thin-sectioning method. In three of these, the nuclei 
of some cells in the granular layer, close to the 
keratin layer, contained uniform particles of mean 
diameter 46 mu. Most of the particlos consisted of a 
dense core of diameter 34 mu surrounded by a less- 
dense layer of width about 6 my, but in some the 
central region was less dense than the periphery. 
Fig. 1 illustrates the appearance of a typical group 
of particles. In one specimen the particles were for 
the most part arranged in close-packed crystalline 
formations: but in the others they were scattered 
at random throughout the nucleus. No particles 
were seen in the cytoplasm of any of the cells. 
were prepared, one from eight 
warts removed from several patients, the other 
from two warts obtained from two different patients. 
The warts were ground in @ mortar with sand and 
distilled water and the homogenate clarified by 
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low-speed centrifugation The supernatant was then 
contrifuged at 35.000 tor 2 hr... and the sediment 
from this centrifugation, re-suspended im a small 
volume of distilled water, formed the extract 
Samples of extracts trom both pools of warts were 
prepared for examination im the electron microscope 
by standard shadow ing tem vold 
palladium alloy, and also by the negative stamung 
method®, using phosphotungstic acid brought to 
pH of 5-4 with sodium hydronic 

In shadowed preparations most of the specimen 
material present on the grid was in the form ot 
particles similar in size and appearance to those 


described by Strauss et al.':*. Fig. 2 shows a typica 
tield The average diameter of particles in close 
packed array is 55 mu Isolated particles appea 
appreciably larger, most having & diameter in the 


range 65-75 mu. We were unable to detect the 
I6-mu particles deseribed by Siegel* in our pre 
parations 

Specimens prepared by the negative staming method 
provided convincing evidence that the particles 
present im large quantities im our preparations were, 
indeed, viruses. By this method, it is apparent 
that the surtaces of the particles are composed ot 
symmetrically arranged sub-units similar to those 
that have been described for other viruses*.’. Fig. 3a 


Fig. 1. Thin section showing t of an intranuciear aggregat 
of virus particles ir ‘ m the granular layer of a human wart 


Portion of an aggregate of vir 
photungstic acid, Symmetrically 


visible on the surfaces of the partic les 
Fig. 2 Shadowed preparation from extract ¢ umat high magnification ¢, model In same 


showing particles both scattered and in close-packe rray showing close correspondence in arrangement of sub-units 
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shows a small portion of a large aggregate of partic les 
In Fig. 3a, reproduced from a negative print, the 
appeal agaimst a light background 
From observations of the arrangement of the 
wuts or capsomeres on particles on which they are 
larly distimet, it deduced that the 
shell or capsid of the particle consists of 42 cap 
axial svmmetrv. Twelve 


sub dark 


sub 
been 


praert ye has 


arranged ino: 3 
ot the capsomeres are s tuated at the vertices of a 
the remaining 30 are at 
edges adjacent 


and 
mid points of the 
| The capsomeres have a diameter 


riular icosahedron, 


thie between 
trangilar faces 
of approximately 


a distance of about 4 


S mu and are separated trom Ome 
another by mu. The overall 
diameter of the particles has an average value of 
In Fig. 36 is shown an example of a particle 
the sub-units on one side of 
the particle are visible Fig. 36 inav be compared 
with Fig. 3e, which is a photograph of a model in the 
sare Orientation as the virus particle in Fig. 3) 
In The negative staimed particle the peripheral 
capsomeres are more prominent than in the model, 


in Which virtually all 
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flattened, 


partie le 


that the <ormew hat 


at herwise the 


model is close 


particle 


st 


bout bet ween 


correspondences 
and 

The 
on the wart virus is the same as that established by 
Wildy et al? for polyoma virus. The latter virus, 
however, I> smaller, having a mean diameter ot 
$5 miu It is of that the 


produces a benign tumour in 


munber and arrangement of the Capsornere 


interest wart virus which 


man is structurally 


similar to polyoma virus. which produces a wide 


tumours im several species 


spectrum of mahgnant 


of animals 
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HAPTOGLOBINS AND TRANSFERRINS OF TWO TROPICAL 
POPULATIONS 


By Dr. B. S. BLUMBERG and ZORA GENTILE 


National Institutes of Health, Bethesda, Maryland 


"hae haptoglobins are a family of serum. proteins 


characterized by their ability to bind hemoglobin 
They have been studied extensively since 1938 by 
Javle etal’. Smithies* found that human populations 
could be divided into three Types, termed 1-1, 2-2 
and 2-—l, dependent on their haptoglobin patterns 
It has since been shown that for many populations 
the haptoglobins are determined by two autosomal 
genes. Hp' and Hp Homozygous individuals 
are type |-L; homozygous Hp? are type 2-2; and 
heterozygotes are and 


type 2-1*. The 

other this have reviewed 
recently 

\ particularly 
which no hemoglobin binding can be demonstrated 
This Ty West 
Africans®, but it is also found in other populations 
There Is, a8 Vet. mo adequate yenet ic explanat i n tor 
There is 


bution of the polar notvpes im different populations 


wemetics, 


teatures of trait, heen 


Interesting phenotype is that in 


(designated ©) is most common mm 


this type astriking difference in the distri 


and this is presumably In part, to differemees in 
thus 


In this regard, it ts interest ing 


clue, 


the selective forces which Ope rate to thnaintaim 
permet polymorphis 7 
that there does not appear to be a polymorphism inn 


band which 


mobility of human 


some Jower primates; a haptoglobin 
migrates with approximately the 
haptovlobin type the found in a 
study of 170 Macaca mulatta monkeys, 4 chimpanzees, 
and 34 Haptoglobin 2 1-like sera are. 


however, 


Was only one 


baboons 
seen im some other specics! 

Transferrin (or siderophilin) is the iron-binding 
Most American White individuals 


binding termed transferrin 


protemn of serum 
have a single band, 
( However, ina small mumber of American Negroes, 


ron 


Australian Aborigines, a 
found : fast 
is found in some European 


larger number of 


transferrm J), is 


band, 
ng band. terny 


second and 


me 


Hiller! 


genetically 


and Asian populations Srmiithies and 
demonstrated that transterrimns are 
controlled at a single locus 7’ by at least three alleles, 
frequency, termed B,, 
but their 


the 

‘Fransferrins of intermediate 
Ba Du Ds, have also been 
genetics 18 completely 


and 


found, not yet 
determined 

During the 1954 health survey of the Micronesian 
inhabitants of Rongelap Atoll, Marshall Islands (who 
had accidentally 


in 1954'%) blood samples were collected for hemato 


been exposed to radiation fall-out 


logical and other studies. An aliquot of the serum 
was made available for the present examination. 
Rongelap is in the Ralik (Western) chain of the 
northern Marshalls at approximately N. The 
inhabitants are Micronesians, an group. 


affinities with Polynesians and Melanesians, 


Oceanic 
who have 
and, with imbhabitants of 

ith-east Asia Was from 176 
individuals, representing 70 per cent of the inhabitants 
Also studied were LIS sera 


pore simmably. remotels 


obtamed 
at the time of the visit 
collected in Rongelap in 1957, and kept frozen sinee 
The 1959 collection included nearly 
all the individuals im 

The West African sera were colle eted from Nomads 
(or Pastoral 


their colloetion 


several rewions of northern 


Fulani in 
| N.) in the surmmer of 


Nigeria (at approximately 12 
1957 The propre lation studied is described in greater 
detail elsewher: The red blood cells and 
were separated shortly after collection and the latter 


frozen until the haptoglobin and 4-yvlobulin determina 
tions 1954 We are indebted to Dr 
Hayhurst, medical officer at Pankshin, Nigeria, for 
supplying 59 of the sera In all blood Was 
removed by venipune and clot im a 


were made in 


CHAS, 


ture allowed to 


dry test-tube at room temperature. The serum was 


separated by centrifuging and pipetting 


1. Invest. Dermat 
shys, Acta, 34, 10; 
ind Wildy, P.. J 
ind Horne, R. W 
4 
2 
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TRANSFERRIN TYPES IN RONGELAP AND 


Blumberg ef al.) (ref. 7) 
vurth fastest band of type 


the tri« discontinu 


the stare h-vel elec trophore sis method 
with borate buffer, and the conditions 


Approximate ly SO per 


We usect 
Sruithies 

m deseribed by him 
sera. ineluding all those of haptoglobin 


cent t hve 
were also run with the discontinuous 
butter Poulik The 
dentified by hemoglobin 
tO an approximate concentration of 120 mgm 
not already hamoly sed. 
benzidine and 
were determined 
Fulani 
In addition, observa 


system of haptoglobins were 


adding human solution 
per 
100 mil. to serum which was 
heen oglobin with 
lransterrins 


buffer svstem on 6S 


and stamuing for 
poron 
by the 
ora and 66 Micronesian sera 
tions on an additional 40 Micronesian sera were made 
the borate buffer. ethod No 
other than (¢ Micronesian 
ra All sera which were of phenotypes other than 
© vertical borate method of 


liscont muous 


ising horizontal n 


types were seen in the 
(¢' were also studied by t} 
hies! In confirming 
era other than type CC, the position of the protem 
radioactive 


the serum 
Abbott 
Tennessee) to a final 
molar iron, and subjecting 


confirmed by adding to 

‘ chloride 
Oak Kidge, 
approximately 3 
the resulting mixture to electrophoresis in the usual 
manner Radioautographs of one-half of the slit 
vel were made by the method deseribed by Blumberg 
and Robbins"*. 

The distribution of the haptoglobin types im the 
176 Rongelapese tested i Table 1. This 
sample includes some fam lies in which two or more 
In these, all but one sibling 
vere removed by random s¢ lection This resulted im 
124 individuals in which, at most, the 
narents and one child of a family were imeluded The 
listribution of the haptoglobm types im this group 
that im the entire 


the Hardy 


fobtaimed trom Laboratories, 


coneentration of 


shown in 
offspring are included 


i ample ot 


lid not differ significantly from 
zroup In each 
Weinberg 


suggesting 


case, agreement with 


predictions was good, 
that the 
homogeneous tor 


the 


population 
this trait. 
Omitting three sera with no 
haptog lobins, the fre of the 
Hl) yvene is O58 and of the 
Hy pene is O42 The tre 
of the Hp' gene is higher 
populations so 


\as 


puenes 


than in 
far tested 

There 


European 


Rongelapese 
hapto 
195% 


were four 
had no detectable 

dobin, either im 1957 or 
In addition, there were many 
small amounts only 
This 
were very 
which the 
band 


who 


sera 
in which very 


of haptoglobin were visible 


im lided two which 
faint 22's, but im 
mceving haptoglobin 


tastes 
of the 


rhe results 
vas not 


is buffer 


the transferrm types of 


Kinship of 


studies « 


Transterrins 


There were two sera (30, S30 which had no detect 
able haptoglobin, both in 1957 and 1959; in a third 
(933) only a 1959 serum was available, and this was 
ahaptoglobinemic. One serum (842) was a very faint 
2 2 in 1957, but ahaptoglobinemic in 1950 Another 
(822) was a faint 2-2 in 1957, and in 1959 had a bare ly 
detectable amount of haptoglobin, which could not 
be typed. There was one mndiy idual (S82) who had a 
pattern in which the fast-moving haptoglobin band 
1. and the second fastest-moving hapto 
This 1s similai 


Smiithies 


of type 1 
vlobm band of a type 2- 
to the ‘type 2-1 M 


was prese nt. 


deseribed by and 


Connel!l', which appears to he identical with the 
F pattern of Blumberg ef a/.?. The 
types 1s shown m 


typ. 
of the 
Fig 

The 
type (¢ 
continuous buffer method and 
borate buffer method 

The distribution of the haptoglobin tVpes in the 
Fulani is shown in Table 1. More than halt had no 
detectable haptoglobin, the highest frequency of this 
type yet reported. Ineluded in the ahaptoglobinwemic 
sera were two in which only a single band correspond 
ing to the fourth fastest band tvpe 2-1 
This variant had not been seen im 
Of those who could be ty pe i, nearly 


family with the unusual 


Micronesian SeTa studied were al ravsterrin 
This includes 66 studied by th: s dis 
10 bv the hor 


zontal 


THON 
was visible. 
previous studies 
60) per cent were type 1-1, and only four were tvy» 
2 2. 15 per cent of the 68 sera had both transferrin 
( and PD. and one of them had only transferrm /) 
(Table 1). Assuming that the genetic hypothesis of 
Smithies correct, the cdistribut 1On of the pl enoty pes 
is consistent with the Hardy Wemberg prediction : 
and the frequency of the 7/P gene is 0-1 The serum 
of the single dD phenotype was used im stucties on the 
chemical structure of the transferrm to ! eported 
All the oving transferrins had 


elsewhere slow 


with unusual haptoglet 
Islands) 


individuals 


m the 1057 and 1959 sera are 
shaptoglobinamia 


SUS 
Fable 1. DISTRIBUTION oF 
Haptoglobins 
‘N N cent N ent No ent No. cent No Ne cent | No. cen ¥ Ms 
6 | 472 We 663 
Fulani 24 is 14° 166 : 
' en er hieh only the nd found ¢ 
died by method, 40 were studied by the horizontal borate method and four 
In addition 
‘ 
ee 
I 
) - 
shown for those ind s with 
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transferrins 


ion mist be exercised im extra 
frequencie 


is 


an entire population the gene 
m a small This 

up of small isolated 
drift 1 ht 
Rongelapest 
of typ 
not Marshall 
Approximately 60 sera were obtained from 
other Marshall Islands, Majuro and | tirik 
eney ol 


sample tlarly 
niving socret les 


mips im which genetic 
Thus, the 
high frequeneys 


be the ease for all the 


have a fairly 


his may 


the ft was lower 


closer 


Litt 


Fulani sera which could be tvped were 
the fre Hyp 
ndeed This is stent 

\frica®2°, in which as many 4s 


rom West 
nt of the samples were of type [1 Phe 


Was 


other 


and jeney the 


with 


of with mo 
the i st vet 


haptoglobon is, to 
reported. Each of 
re-checked twe or more times, Using 
and, in addition, approximately half 
re-checked the 


th borate bufter those in 
Sas no benz dime staining rial ith the reyvion 


vertical ge l 
which 


using 


aptoglobins were 
the Micronesian 


Cases an 


t\ 
that, at 
have no 


lear from studies 
ndividual 
but have sufticrent 


(In 


mh some 


ttoglobin at tine, 


haptogl 


one point in 


bin to permit typing at another time. 


this ease, the interval of sampling was two years.) 
\ complete medical and physical examination and 
«it 1 mation of the h ' moglobins. red blood counts, 
white blood counts, and hyematocrit were performed 
on all the ahaptoglobinawmic individuals on Rongelap 
No abnormalities which might differentiate them from 
individuals with typable haptoglobin were noted 
Both the individuals, who at one time were typable 
and at another were ahaptoglobinwemic, were of 
phenotype 2-2. This was also true in the two cases 
ed by However, Sutton 
ef al” reported a single individual who was at one 
time ahaptoglobinwemie but who could later be typed 
isa 2 \ further case in point is patient studied 
by Sh nan and Blumberg®!. A five-year old school 
hoy developed a hemolytic anemia due to the presence 
of Donath-Landsteiner cold hemolysis, of unknown 


repo CGalatius-Jensen’. 


etiole There were two acute episodes of hemo 


$8 hu 


but no further evidence of clinical 
One after 


there was no detectable hapto 


lysis within 


haemolvst this week the initial 


sode, 


obin nu boy's serum. One month later, 2 bands 
second and third fastest bands 


These bound approxim 


onding to the 


eorrest 
of tyvy were detected 


ately 20 1ngm. of haemoglobin per 100 mi. of serum 
‘Three months after the initial hemolytic episode, the 
patient had a normal 2-2 pattern which bound 120 
mgm. of hemoglobin per 100 mil. of serum, approxim 
ately a normal amount. However, retesting the serum 
of the patient one year after the original hemolysis 
again failed to detect any haptoglobin despite the fact 
that there had been no clin‘eally detectable haemolysis 
nthe interim. Apparently the patient had been inter- 
mittently ahaptoglobinemic and in one case without 
regard to the presence ot the haemolytic episode The 
type 2-2, but bound an 


mother was a 


low amount of hemoglobin (approxim 


abnormally 
ately 20 mgm. of hemoglobin per 100 ml. of serum) 


Suu 


does mot 
help to elneidate One ot 
the sibs of an ahaptoglobine 2-] V 
Giblett®? has reported that many ahaptoglobineniw 
in which at least one 


The ahaptoglobinemia kinship Fig. 1) 
the geneties of this type. 
Was a type 


children were born to matings 
had the phenot M 

An explanation of the ahaptoglobinami 
still not 
to vary during lift and it is known that most infants 
do not have haptoglobin The 
and the association with the 2-1 M type, suggest that 
The most probable: 


prurre mf 


available In a least. it 


familial clustermy 
some inherited factor is involv a 
explanation is that there is an inherited propensity 
to develop ahapt og! and that under different 
ahaptoglobinwmia may 
vert 


environmental conditions, 
Under extreme conditions, such as st 
hemolytic anemia, any individual could develop 
ahaptoglobinwemia It is known that other patho 
uremia ane 


develop 


logical conditions such as liver disease, 
Addison's lead to a 
haptoglobins. 

The relatively high frequency of the transferrin 
types CD and DD in the Fulani is consistent with the 
findings in other African groups®. On the basis of 
the small number studied, this appears to be among 
the highest frequencies found in Africa, and is second 
only to the prevalence in Australian Aborigines. The 
complete absence of transferrin D in the Micronesian 
sample is in interesting contrast to the findings on the 
evidence as to what 
but 


disease can also decrease im 


Fulani There in no forces 


maintain this polymorphism in some not other 
populations. 

We are grateful to Dr. R. A 
Brookhaven National Laboratory 
team to Rongelap, for his assistance in securing the 
Micronesian blood samples and for his encouragement 
and help in the conduct of this work Some of the 
Fulani blood samples were collected during an expedi- 
tion to Nigeria supported in part by the Wenner-Gren 
Foundation, Ine. Mr. O. Ovyefesu, Thadan, assisted 


in the collection of the Fulani samples 


Conard, leader of the 


medical survey 
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MODE OF ACTION OF AN ANTHERIDIUM-INDUCING 
SUBSTANCE IN FERNS 


By De. ULRICH NAF 


The Rockefeller Institute, New York 


tron mk certam It could be further observed that manv ex 
ny substance wings gave rise to antheridia even on mediw 
The substance supplemented with the antheriditumn-inducing sub 
wstion of ma stance. This is quite surprising if we consider tha 
intact prothalli of this species fail to form anther 
. spontaneously under the prevailing conditions 
‘ nvest culture?. 
(Cyatheace This observation suggests the possibility tha 
meristemless fragments vive rise antherid: 
and Pteredeu vithout the intervention of the antheridial facto 
& in response to the act ’ In turn, such an assumption leads to the hypothes 
an ear hi se Of cle \ that the antheridial factor acts by overcomin 
its block to antheridium formution that is impos: 
heart -shi ‘ i ‘ ta the prothallus by the meristematic region. 
The hypothesis implies that this block to 
idium formation is operative as soon as the prothall 
responds to the antheridial factor, that is, at a ve 
early stage of development. In contrast, the prothu! 
do not become msensitive to the antheridia 
fter the prothalli of until after they have attained heart shap: 
poly podiaceous i postulated reversibility by the antheridial 
the i il a of the newly proposed block also contrasts w it] 
mor the crate tinding that the loss of sensitivity cannot be rever 
ver stemiles by that factor’. The two pheno ena sho ild 
bearing fore be treated as distinct events in the deve loy 
of the Onoclea gametophyte 
pectively, proces: rm ery The present report is concerned 
rietemizedt. cle to put the proposed hypothesis to an ex 
vhich were ¢ al test 
entheradial factor also va The procedure ised 
been ment t? nociulation of the Spores have been d 
prothalli of species ar lon vhere** detailed description of the 
antheradial factor } ear” of culture has also been given. The prothalli 
meres less fraginents i enultured im 50-mil flasks which contained 
sitivitv to the aetive substance of the mimeral medium soliditied vith 1 


ot the rew he incu mye wetivity Was is 
ih 


e carries against prothalli of O by means 


excised from 2 P dilution series. The prothalh of IX Species prove 
ideal for this purpose because they failed to forn 
antheridia spontaneously under the prevailing 
ween Appearance ditions of culture, but formed them readily 
ntheridium nitials we ‘ derabl rang. medium was supplemented with antheridial 
rom 7 to about 14 days contrast, most intact The active substance was supplied as the 
sponded t factor within liquid medium from 7-week-old 
P. aquilinum, which was 
dilution of 1: 30,000 (ref. 2) 


considerable dela "h With the proposed hypothe 


cannot » damage iw formation of antheridia by dermerstemized 7 

oe on because regenerative ce ll division could bes was studied more closely Two hundred 

learly discerned within one day m a few of the wings that is, meristemless parts aarniet 

and within two davs in a majority of them. The were excised from Il6-dav-old 0 

lela mia bie nderstood, however f we assure transferred to new medium in 50-ml 

hat the restoration of sensitivity to the antherichal . ipplemented with antheridial factor ! 

factor follows mot abn iptly but gradually 1 100 full strength Ptersdiam medium that « 
Further observations maicated that antheridia arose an antheridial response to a dilution of 1: 3000 
only in those regions of the regenerating wings that Another 200 were transferred to medion 
had first undergone a number of vegetatin cell not supplemented with antheridial factor 
livisions? Perhaps, therefore, sensitivity to the wings were cultured in each 50-mil. flask s 
antheridial is restored as a tunetion= ot 20 regenerating fragments were then 


regenerative cell division the presence of antheridia at imtervals of one 


4 
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14 BY EXCISED WIN MEDI 
ANTHERIDIAL FactTot 


PORMATI ANTHERID 
WITH AND WITHOUT 


N 


with 


intheridia 


stages of regeneration, at uitervels of 


two These observations were continued 


the number of antheridiun-bearing fragments began 
because the 


when 


decline. This decline 


ny fragments stop ftormung ant hericia thes 
attain the arche yorual phase as is the case with the 
prothall: of most polypodiaceous Species. 
‘Table 1 shows that the maximal counts of anther 
fhon-bearmg regenerates reach twent V; that 
the munber of wimgs examined at each interval 
the regenerating 


It possible, how 


never 


indicates that some of wine 
eck an antheridial phiuse 
ever. that the antheridia observed on the regenerating 
‘ings with an carly male phase disintegrate before 
this 


fable seem equally 


other re attam reproductive phase 
Phas, the 
vith the 
antheridia 

Fifty that only 10 
fter exeision were returned to the medium and i 
Thirty-eight of the 


All regenerates 


venerates 
data of consistent 
assumption that all the excised wings form 


vings bore antheridia days 
ined seven days thereafter 
4 archegoma. 
two archegonium initials and three out 
such initials then still bore 
antheridia In the lone fragment which 
had alread, e to the fourth archegonium 
ke a art he Whereas these results rram to 
supplemented =owith 


fragments then bore | 
vith one or 
of tive wings with three 
yivem ris 
nes cultured on medium 
it 
nsupplemented medium the last-formed amtheridia 


was demonstrated that on 
have 


othall at 


O persist until at least two archegoma 
nitrated regenerating lew ving 


thus respect 


Po aquil 

attamed the a vonial phase 
vs following excision in the presence of 
upto 13 days following exc sion 
ably lacked antheridia 


only the first 


| tactor, o1 
absence, evel 


had 


mvar 
initiated archegomin 
rs st appeared among the 20> wings 
thereafter This 


sum of antheridium-bearing 


is reflected im 
aud oft 
n-bearing wings then i) for 
Table 1.) 
the samples examined afterwards, and bisexual 


could 


ammony 


SILPPMESRES 
Their number mercased 
pals 
that 


archegonial 
econeluded 


with ip to three 


seen It may be 
ngs exposed to antheridial factor approximately 
wings that have 
the first 


then be 


wine that 1 the number ot 
eached the a 
appearance of bisexual wings ; sec 
' that is. 20 


minus LS, 


chegonial phase prior to 


Table 


1) to about 


ive Willits 


the mumber of wigs examined 
the on { 
wings) out ot 


per imterval, aximal count o 


antheridium- bearmg 20 fesled to form 


antheridia Based on t he considerat 
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piferred that, among wings not exposed 
antheridial factor, 
attained the 
anthericial 


that 


it is 
Out 


without ib 


about eight or 


archegomal phase prior 
The available data thus 
the 


reflect 


of anther: 
little 


the conmelusion Court 


dium-bearmg wings accurately, or with 


error, the proportion ot mgs with an ar herichal 
phase 

As already 
dun-bearing 
antheridial factor (15 out of 20) 
Il out of ZO) The 
pronounced im three 


Phe conclusion was tht 


stressed. the court 

wings is higher om the 

even more 


differemes was 


repetitions of this experiment 
the additrom of the 
antheridial factor icreases the proportion ot anthes 

Table 1 further shows 
fragment appea 

ant 
three 
that 


dium -formung regenerates 
t haat 
one day earlier im the pre 
the 


with. the 


the first 


factor 
re titions 


he 


wings can be seen earlier in the presenner 


than in its absence 


are im agreement 
of the antheridial factor than 

Fragments regenerating it the presence ot hier 


dial factor may give rise to ant heridia im the pnter val 


absence 


following the decay of the loss of Bemsitivity Hriponse d 
on the wing by the meristem of the mother proth siliis 
and prior to its re-imposit ior by anewly regenerated 
meristem Thus, the with an 
archegonial phase (those with the most rate 


revelerates earls 


of regenerative development would seem to lack an 
ant heridia! phase despite the Presence of the active 
subs ane e because this is too brief or non 
existent 

In the al sence of the fac tor, the phase of regenera 
conducive to anther 
context ot the 
s recalled t haat 


formation 


tive development 


hypothesis 


the 


expected to be still brieter 


formation 
it it the 
postulated block to antheridiun 
operative the 

seers pre dl ctable, therefore, that, for 


absence of the antheridial factor 


hetore loss ot sets li 
autheridia 


to arise in the the 


rate of regenerative development must fall 
the } that 


to a atill 


lower value than im vrosemce of factor 
This consideration may explam the lower proport:on 
of antheridium-forming regenerates m the absence of 
factor It for the 


ot altheridium vines 


delayed 


the 


thet may also account 


consider thiast 


the 


antheridial factor if we 


absence of 
wings which 
of antheridial 


first. form Presence 


factor lergo regenerative 


the 


supplemented 


development at too rapid «a rate tor formation 


of these sex organs on bitin 


with that 
The 
+} 


antheridia without the 


factor 


that the excised wihys form 


mtervention of the antheridial 


hy pot he Sis 


unchallenged when it was 
prothall ot senasihilis 
though 


conditions of et It 


mot Yrenwn 


the 


could 
t hat 


enthei 


tactor 
found produce 


SOTTO factor even they tail to 


form entheridia under the 
In the medium, a 


detected at the highest 


trace of activity could be first 


concentration apphed (1 2 
full strength) 16 days after inoculation. A maximum 
was reached 20-dav-old 
when the medium was active to a dilution of 1 10, 
more rarelv 130 full strength The titre remamed 


appron imate ly constant thereafter for a considerable 


n approximately tures 


period of time The 16-day-old prothalli are so smell 
that it wes not feasible to obtain a sufficient amount 
for activity Extract 


gametophytes was actis a dilution 


ot extract to from 


24-day-old 


assay 


Rts Mises Plus antheridial factor Minus antheridial fact 
Days 
after No, of wings | N f wings No. of wings N Witig 
excision with with vith 
le 
day oat ln 
| 
cs 
they 
Hise 
ena 
m 
4 
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strength \s reported 


45-day 


rarely 


older 


more 


the extract of prothalli wa 


nactive even at 1/2 full strength’, but 


could 


Perhaps this finding relates to the obse 


then be regularly im othe 


n that the basal region had become neerotrt 


any prothalli of that 
should be noted that the last lnals of 


rametophyte populat became msensitive to 


factor 2-: avs before a trace of 
be detected 


aetivity 
Phe 


fails to 


could first 
indicate that 


under the 


he results thus 


sibilis 


iling conditions of culture because the antheri 


form antheridia 


factor does mot hecorne available until all 
have become msensitive to 
should be ghed 
old ve rT 


response 


alli 
possibility wel that the w 
{ from the 16-clay 
t} 
« 


Various experiments imalicated, 


idial factor whit h hev pre ontaun upon 


however 
wings do not elaborat« the active substance 
the 


small amount that mav be present 


would heoeome equilibrated with the 


© an ineffective level before sensitivity to 


unthoridial factor is r Even though these 
that the 


the 


are \\ the hypothes 


give rise to antheridia without 


i 
antheridial fa they cannot 
For this r 
made to deseribe the experiments 
It should be possible, 

vhoich, 


aborate the 


‘tor. 


vention of the 
Cons dered con luisive ason mo attempt 
n detail 
however, to obtain more 
atill 
to the available eriteria, 
Attempts 
tiny 


with vounyg sensitive 


COnCTUBIVEeE 
prothal according 
hot yet antheridial factor 
from such 


most or all 


to exese non-meristematic regions 


prot hall proved iccessful because 


the excised cells died An alternative approach 
" therefore chosen 

demonstrated many vears ago*.'? that 
fern prothalli leads to regenerative 
division and the formation of regenerative out 
break the 
connexions between neighbouring cells 
that the 


from the 


lt was 


plasmnolvais of 


eel 


yrowt hs Plasmolvsis is considered to 


\ toplasmn ‘ 


authors of these papers cone luded 


ved regenerative activitv resulted 


iption of cytoplasmic continuity and the ensuing 
het ween the 


lown in correlative 


and 


miteraction 


Trae? ol the peripheral areas of the game 


tophvte 
the 


actually 


postulated block to antheridium formation 


function ot the merst ie 
of the evtoplasmie con 
lead to a decay of the postulated 


»antheridium formation and, as a consequence 


exists as a 
on. then the 


severance 
he 
block t 
medium not 
that is, in 
the 


antheridia on 
factor 


tormation oft 
antheridial 


t he 
ipplemented with 


the context of the hypothesis without miter 
that factor) 
Prothalli on about 1} 


6 dav old 


vention of 
mm. thick agar slivers were 
eultures spatula 
of the plasmolvtie agent 


agar slivers which were about 


removed from with a 
transferred to 30> ml 
in a Petri dish The 
3/4 em.? in surface area were submerged by applying 
gent 
th i 

all prothalli. 
the plasmolytie agent, the prothalli, on their agar 


mrt 


pressure with the flat surface of the spatula, 
ensuring simultaneous onset of plasmolysis im 
Following an exposure of 35 min. to 


supports, were transferred to 30 ml. of liquid medium 


na Petri dish. where they remained for 35 min 
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nolysed prothall were then returned to 


two agar slivers with prothalli pron 


dermal tlask Sucrose, caleum chloride and 


were used as the plasmolytic agents 
rine 


rhe temporarily plasmolysed prothalli gave 


to antheridia Each of the thre« compounds elicited 


an antheridial even at concentrat 
that brought plasmolysis 
sucrose or V chlori 


The prothalli fa:led to form antheridia when thes 


Tesporse 
about only slight 
cal ult 
norm plasmolyvt concent rations 
marmite 


treated with 
three substances (0-3 sucrose on 


verso 
of the 
0-1 M ecaleium chloride 


The demonstration 


that asmolyt 
concentrations are 
that the observed anther a arise 
This postulate is 

that the 


uch 


only 
effective supports 
ion 
function of plasmolysis 
the finding 


compounds 


strengthened by spectrum ot 


offeetive COTR prises chemical! 


and ar 


liverse compounds as an morgani salt, a 
boheally active organ compound (S1LCTOSe ) 
organie compound which in all likelihood is mete 
bolically inert (mannite). Ln turn, it is likely, but 
difficult, to demonstrate conclusively, that plasmolysis 
ive because of the ensuing disruption of! 
evtoplasmuc 
In a few of the prothalli, antheridium mitial- 
three davs after the 6-day-ol 
were plasmolysed (45 min. 0 
(An antheridium was considered 
of this investigation 


Leristic 


eould tirst be seen 
ndividuals 

in the context when 
it appeared as the 
outgrowth on the initiating 
non plasmolysed prothalh the first appearance © 
antheridial initials followed exposure to antheridial 
factor within 2} days in both 4- and 6-day -old 
prothalli and within a wide range of concentrations 
(1/10. 1/70 and 1/500 full-strength Pteridiam medium 
that active to a dilution of l 6H 000) It is 
possible, however, that slight differences 
found if the interval of observation used (1/2 day 
All prothalli ult mately formed anthe 
while only 


initiated 
eireular 
cell.) In 


charac 
veyvetative 


was 
will be 


is shortened 
ridia at the above concentrations, 
in about four responded if the concentration was 

1/2.000 full-strength Pteridiun 
limiting concentration, an imit:al 
2. days after 


one 


further lowered to 
medium At 
was occasionally found again 
antheridial factor was supplied if a large enough 
sample of prothalh were examined. In other mstantes 
three elapsed at this concentration untri 
antheridium initials could first be 
individuals of the gametophyte population. 

If the prothall subjected to plasmolysis at 
6-day stage were provided with antheridial facto 
(1/100 full-strength Pterid/um medium) immediately 
following deplasmolysis, then the lag period appt ared 
that encountered with 
exposed to antheridial 


this 
the 


days 
seen on a few 


the 


intermediate bet ween 
plasmolysed prothalli not 
factor and that observed im non plasmolysed pro 
thalli ex posed to the active substance, that is, about 
and the 


to be 


bet ween deplasmolysis 


2} days elapsed 
appearance of the first antheridinwm initials 

The results show that the temporary 
plasmolysis of 6-dav-old Onoclea prothalli leads to 
first appearance of antheridium initials nine 
days after initials eannot be 
accounted of the antheridial factor 
the assumption 's made that the factor 1s 
present in the 6}-day-old prothalli (nine days 
minus the interval of somewhat more than 2} days 


above 


the 
inoculation. These 
for in terms 


unless 


tor 
activicy 
wt 
thi 
mitt 
eell 
pres 
ro 
t hie ! 
at 
net 
anit he 
“ 
that the 
iti that 
resuit 
u 
« 
we 
by 
= 
ie 
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ber ween the exposure ot the plasmolysed prothall 
to antheridial factor and the first appearance of 
antheridium initials). 

If the antheridial factor were available to 64-day 
old prothalli in the normal SEQUENCE of events, then 
at least some of the individuals in a population of 
inplasmolysed gametophytes should give rise to 
anthoridia because all are then sensitive to it (with 
the spore sample used im these ONxXpe riments, the 
first madividuals of the gametophyte population 
became msensitive eight days following inoculation) 
\s repeatedly stressed, however, non-plasmolysed 
Onoclea gametophytes fail to form antheridia at 
any stage of development under the prevailing 
conditions of culture. The validity of this argument 
is further strengthened by the observation that 
plasmolvsis of 5-day-old and 4-day-old  prothalli 
also led to the first appearance of antheridium 
nitials within three days. So far as I am aware. 
this is the earliest reported onset of antheridium 
formation among homosporous ferns without an 
extraneous supply of antheridial factor. 

Although these results are consistent with the 
proposed hypothesis, the alternative possibility 
should also be considered that plasmolysis hastens 
the onset of antheridial factor synthesis. An attempt 
vas therefore made to assay for the presence of 
antheridium-indueimg activity Unfortunately, it 
was not feasible to obtain a sufficient amount of 
extract from the tiny antheridium-forming indivi 
duals to assay for the presence of such activity in 
the prothalli. It was observed, however, that young 
non-plasmolysed) Onoclea prothalli failed to form 
antheridia if they were inoculated among the tem 
porarily plasmolysed, antheriditun-forming prothalli 
of this same species In contrast, voung (non 
plasmolysed) Onoclea prothalli did form antheridia 
f they were inoculated among antheridium-bearing 
prothalli of the six polypodiaceous fern species tested 
that formed antheridia spontaneously under the 
preva ling conditions of culture. All these Species 


903 


secrete the active substamee mto the medium. In 
the most closely investigated species, 2”. aquilinum, 
it was demonstrated that the individual prothallus 
becomes insensitive to the antheridial factor before 
it begins to elaborate it at an effective concentration®. 
Accordingly, the antheridia arise im response to 
antheridial factor in the medium (secreted there 
by more rapidly growing iuidividuals of the game 
tophy te populat iomn*) 

These results appear to favour the hypothesis 
that the temporarily plasmolyvsed prothalh form 
antheridia without the intervention of the anthericdial 
factor, due to the decay of the postulated block to 
antheridiun formation Accordingly, they support 
the proposed hypothesis that the antheridial factor 
acts by overcoming a block to antheridium formation 
that prevents the realization of the genetic poten 
tiahty for antheridium formation Attempts are, 
nevertheless, being made to design experiments 
that will permit) an unequivocal decision between 
the two alternative interpretations of the results 

It is hoped that these investigations will contribute 
toward the solution of the problem as to how genetic 
potentialities for developmental change are realized 
at characteristic stages of development and how 
their realization is, at earlier Stages, Suppers ssed 

I am grateful to Dr. A. C. Braun for a critical 
reading of the manuscript 

This investigation was supported ino part by a 
research grant (NSF Grant No. G-ti144) from the 
National Seience Foundation. 
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SITES YIELDING HOMINID REMAINS IN BED | OLDUVAI GORGE 
By J. DESMOND CLARK 


Rhodes-Livingstone Museum, Northern Rhodesia 


FFROGETHER with Prof. ¢ \rambourg and Prot 

| Raymond Dart. I was recently invited by 
Dr. L. S. B. Leakey to examine the excavations that 
ne ana Mr: Leakey are clirect my in Bed l at the 
Olduvar Gorge, Tanganyika 


Bed I consists mainly of volcanic tuffs in the eastern 
part of the Gorge, but an increasing amount of clay 
and corresponding reduction in tuffs is observed as 
one goes westward, so that the westernmost exposures 
of this Bed cons st almost entirely of clavs. The 
ruffs are now all considered to have been laid down 
inder water whereas the bentonitie clay layers with 
which thev are interrelated represent still-water lake 
deposits. While it was thought by Reck that the 
coarser beds to the east accumulated fairly rapidly, 
the clays are considered to have formed only very 
slowly and in deep water The edge of the lake 
shelved gradually, so that periodic fluctuation in 
wate level would t x posed an appreciable area 


ot the lake margms tor te settlement Dr 
Leakey states that the fauna includes forms related 
to the okapi and sitatunga, which mdicate a climate 
wetter than that found at Olduvai to-day and sufli- 
The latter 
may have been relict patches of an earlier extension, 


cient tO maintain swamp and rain-forest 


since forms such as lion, cheetah, hyena. horse, 
hartebeeste and gazelle, which are also represented 
im the Bed I fauna, usually prefer savannah or grass 
land country 

We spent up to two days examuung the horizons 
in which the excavations are beimg conducted, and I 
had one day in the Coryndon Museum, Nairobi, 
working on re presentative collections from the 
excavations. Besides the main site FLA.I from which 
the skull of Zinjanthropus boise: came, we examined 
three other excavations in Bed T(FLA.NN ; FLE.NI 
and MK.) as well as four in Bed II (FLK.NTi 
FLKAL: BK AI and 


? 
URE 
Bet 
€: 
2 
Shee 
a 
> 
4 
a 


‘wid 


is ho lav on ane 


FLAK A the Zinjanthro; 
of a thm, bentonuit 
f this had 
Although most 
to our arrival, a 
from ths 


thee top of clay laver, 


ul some 70 ft 


the t 


been 
of the 


ON Pose d 
floor 


SOTTO 


me of our 
1 been lifted 
tt 1D ft 

zontal grid plot, the nature ot the floor and the 
could be clearly TI 


pattern on excavated 


and the 


prior 
remained, and 
ion of every find seen 

of the 
oors os alwavs the same, and the faunal and cultural 


surface of the clay or in the top 


scatter these 


iterial lies on the 


t few inches Similar bone concentrations are 


from the immediately over- and under lying 


tufts) 
floors, or temporary land surfaces, are usually 


vellowish 


breveds 


flat or verv gently undulating, ancl represent ¢ xposed 
dried which available for 


temporary the of the 


became 


settlement by recession lake 
vaters 
Although 
fhictuation 
vet it ix hard to see how the bone on the living floors 
could have unweat hered 
which it is found 
jnickly covered again by the lake waters o1 


the usual geological signs of seasonal 


of water-level are absent from the sites, 
ned in the state im 
inless the surface had been fairly 


tunless 
the mineralization process had begun almost immedi 
tely Bone lying to-day on the surface m the tropics 
splits up and disintegrates rapidly, and often exposure 
for only or two seasons is necessary for chemical 
and biological agents to destroy it 
that im tropical climates with alternating wet and 


rat tures, the 


oyu 
| have observed 
seasons and high diurnal 
r the rainfall the quicker bone is destroved 
the climate land surfaces 
vere exposed had been more temperate, with 
distributed raimfall and lower temperatures, 


however, when these 


more 


venly 
is probable that the speed with which bone would 


tes cle stroved would be considerably slowed down 


| observed on these floors only a few bone fragments 
natural weatherimg, so 


showed evidence of 


unless some such climatic adjustment is postu 
i diffieult to under stand how the living sites 
the surtace of the clays could have boon ‘ posed 
for any long period of time before they were agam 
overed Such exposure and burial must be related 
» temporary periodic fluctuations m the water-level 


perhaps even to fluctuation, as can be 


Lake Manvara, 


easonal seven 


ocourimg to-day around the edge of 
Tor example 
Che faunal ancl « 
arner on cue h of the three areas where the old land 
thuat they 


are scattered in varving concentration over the sur 


iltural TTL Sittin 


irfaces have been excavated ; is to sav, 


face. They consist of broken and sometimes complete 
artificially fractured 
On FLEA, the hori 


a roughly cireular concen 


bones as well as natural and 


stone, both quartz and lava 
ontal plot shows clearly 
smaller bone fragments, many small 
flake 


and 


tration of 
Hake 
of cuiartz lava 
hy the and 


except for a rough are of larger bone fragments and 


end other worked preces 
Ohutsick 


sparsely, 


and fragments 


over 15-sq. ft. area 


bore stone occur meh more 


stones a tew toet distant on the side from the mHain 
concentration 

At FLA.NN, 
s vory rere, 
eth 


artificially fractured and all othe: 


one and on some of the faunal remains 


the marks of t rediating fractures and possible 


onawing of the articular ends of long bones suggest 
that carnivores 


part of this 


been responsible 


There Is 


may have for 


accumulation obvious 
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evidence ol hyena 
however. On 


usually of 


earnivore (lion, leopard 
activity at FLA or FLALNI, 
the fragivents 
sec TIOMs, splinters and articular ends of long bones 
pig, antelope and 
horse, with some reptile and bird bone Complet« 
are never found, so that parts as ary 
have obtained 


those 


home consist small 


sites 
and broken mandibles, mainly of 
such 


animals 
preserved been 
SCUV ITLL 

The number of animals repre sented on the floors 
thet 
the remains were carried in rather than that the floor 
The shafts of many of the lony 
fractured to extract the 


discarded nearby 


sugyest 


Was hover large but Was sufficient to 
represents @ kill site. 
have clearly 
and the articular ends lie 
Sometimes shaft fragments show commuruuited fracture 
‘ 


bones been 


marrow, 
on the interior surface, such as shows 
results from smashing and crushing with a rounded, 
blunt tool. 

Both the natural and artificially fractured lumps of 
lava and quartz, rarely more than the size ot the fist, 
must have been intentionally carried to the positions 
where they were found. Every indication is that 
natural wash must be excluded, and there is never 
any sand, grit or gravel with the 
material on the floors—only the stones and bones 
lving on the clay. Moreover, as the fractures of nearly 
all the bones. as of the worked stone, are quite fresh, 
these floors must, as already stated, have 
covered rapidly after their occupation 

The natural stones are likely to have been tools 07 
potential tools as much as the fractured ones 
These last consist of gradations of ‘bashing stones , 
from natural lumps with one or two flakes removed to 
full polyhedral forms ; there are many flakes struck 
unintentionally from these. Other specimens have 
been intentionally flaked, usually bilaterally, to form 
chopping tools, and the flakes stuck from these are 
also likely to have been used, though, unhke those 
in Bed ITT, they intentional! 
retouch or unquestionable utilization. The 
standardization of specimens clearly 
intentional manufacture \ 


fine associated 


been 


just 


show no evidence of 
number 
and indicate 
a regular pattern of 
statistical comparison of the choppers and polyhedra 
stones and cores with the flakes and flake fragments 
from these floors will be of considerable interest and 
mav show whether any of these tools might have 
been made elsewhere and afterwards carried to the 


The two horizons in Bed I (FLA.1L and FLALNI 
showed every indication that thes temporary 
es of the hominid which made the Oldowan 


were 
living ple 

implements and broke up the bones Iving on these 
The any othe 
interpretation Hominid 
found in intimate association at three 
Bed (FLKA: FLK.NNI and VA 
mo other more advanced form of man he found im this 
bed, there would he strony reason to accept Zi ai 


floors ey idence we saw ext hides 


remains have now been 
horizons m 


and, should 


thropus as the toolmaker 

I wish to thank Dr. Leakey this 
visit possible and for providing opportunities for 
dysecussion with two eminent colleagues There can 
be no doubt that these excavations, which have 
already uncovered so much from the remams of a 
complete Deinotherium, most ot the bones of which 
had been reduced to a pink powder, to the poison fang 
have every possibility of finding 


for making 


of a puff adder 
the remains of any other hominid. should such have 
existed contemporaneously with Zinjar th ropus 


t 
al 
a 
t 
F 
the 
GEE 
Bey 
& 
ae 
| 
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LETTERS TO THE EDITORS 


GEOPHYSICS 


Southern Hemisphere Fall-out and the 
Meridional Circulation 


stratosph ere 


mn «cletermumimng the 


interpretation et the role of the 
global fall-out 


active debris has recently moved 


pattern of radio 
towards a 

of a mumber of models 

that a plausible 
easurements of the 
tall-out i bie 

Martell’s theory? of an S 


ist 

Libby ‘ \planat «ft 
stratospheric burden and ot 
advanced in terms of a 
12 month residence time tor 
and one of several vears for equatornil 


Machta the 


ntration of fall-out in nuddle latitudes is associated 


polar latitudes 


debris : (4) the model? in which con 


with a meridional cireulation im the lower strato 


sphere? 

Stewart” first suggested that the spring merease in 
all-out was a result of 
Libby that this 


rising at the equator, and falling 


{ such a mean circulation 


motes concept of stratosphe re an 


lsewhere, particu 


} 


larly in polar regions, is consistent with an 


fall-out for polar imjections 

In &@ previous report describing measurements of 
In rainwater at Melbourne®, 
that a 


ard circulation in the lower stratosphere of about 


total G-activity quantita 


tive evidence was advanced mean 


pole 


was largely responsible for the latitudinal 
The 


of such a circulation is favoured on purely 


pread of debris in the southern hemisphere 
Nistence 


eorological grounds 


Furthe: fall-out 
give additional to the idea that the riciional 


Ineasurements of presented here 
circulation plays a significant part in determining the 
stobal fall-out prrtte rr 
the 
area 


The results are given in Fig. | 
inits (The 
These also 


presented in arbitrary units of quantity of material 


Customary of aue. l. sapling 


used was 2-2 10° em ure 
by correcting for decay following Hunter and Ballou’, 
on the assumption that half the material is due to the 
1958 ‘Hardtack’ tests, and that half originated in 1955 
The latter date represonts a COMPPOTLise between 
the 1954 ‘Castle’ and 1956 ‘Red-Wing’ tests.) The 
most drastic revision of this assumption, which is 
based on Libby's injection results and a 
stratospheric half-residence time, would 
the 


two-vear 
affect the 
shupe ot corrected curve by negligibl 
“amount. 

The most striking feature of Fig. 1 is the pronounced 
seasonal variation, with peaks in late 1959 and 1960 
occurring roughly during the spring in the southern 
hea uisphe re. The peak in early 1959 can be associated 
vith the initial arrival of from the 1958 
Hardtack’ This seasonal variation must be 
regarded as a meteorological effeet since no high-vield 

ts have been conducted in the southern hemisphere 


debris 


SCTIOS, 


at any time. Stewart's view of an enhanced merid- 


ional eirculation during the winter is therefore a most 
attractive explanation. 

The total G-aetivity of fall-out during 1959 measured 
at Melbourne in the was 13 


present investigation 


an with the above a re 
of origin of the debris, a strontium-90 tal 
estimated This 


me. km 


ko ean be agres 


factorily with the value of ~ reported 
by the H.A.S.L. project for these latitudes 
the sare riod, stratosphe rie soundings! 
theeat thre 
ind 200 rnb. was approximately 5 
It trie 
transfer across the 
at 


strontium-90 concentration at 38) 5 
1000 S.C 


average 


that is, 2 @ an vertical motion is 


solely re sponsible for 


an averayve vertical velocity of 2007 


ean be inferred Somewhat staaller values would be 


obtained at greater height 
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1058 1959 
Monthly fall-out data at ‘ Australia 
vetivity red or decay 
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Dhis is an Obvious over-simplification, and estimates 
of mean vertical velocities of 50 m./day and 120 
m./day by Brewert and Priestley’, respectively, 
suggest that roughly half the downward rmovement of 
debris can be attributed to mean motion and half to 
eldyv transfer 
\t oul present state of knowledge of stratospheric 
meteorology there is considerable room for conjee 
tut but it seems clear that, in interpreting global 
fall-out. the role of the mean meridional cireulation 
cannot be ignored 
DYER 
Division of Meteorological Physic 
mmmonwealth Scientific and Industrial 
Research Organization, 
\spendale, Victoria, Austrata 
wt U.S. Atomic Energ 
\., Science, 129, 11 
WMO Rall, 9, 64 (1006 
Quart. J. Re Vet 
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RADIOPHYSICS 


lonospheric Scattering of Satellite Trans- 
missions 


Rapro waves from satellites may fade im both 
regular and random fashion when received with a 
linearly polarized aerial Fading due to Faraday 
rotation or satellite rotation is an example of the 
former typ Random fades, up to several per se cond, 
are sometimes Observed, and these have been attri 
buted to seattering from the same kind of ionospheri 
irregularities as produce radio star semi illation. This 
fading is more rapid for satellites than for radio 
stars since it depends on satellite velocity rather than 
ionospheric drift) velocity Henceforth we shall be 
concerned only with the randomly fading component. 

The 40 Me./s. transmission from Sputnik J has 
been recorded at Cambridge by Kent! It was 
observed to fade rapidly at night, but only when the 
satellite was to the north of Cambridge. The transi 
tion to or from this rapidly fading condition was quite 
abrupt Kent has concluded that the irregularities 
which cause the fading are present only to the north 
of Cambridge ; but Mawdsley? has suggested that the 
effect is a natural outcome of the amusotropic Thature 
of irregularities which appear to be aligned with the 
Earth’s magnetic field. Thus, generally speaking, 
strong forward seattering should be observed only 
when the satellite is poleward of the observer 

We have recorded the 19-990 Me./s. transmission 
of Explorer VII at Wellington, New Zealand. Obser 
vations commenced recently when details of this 
satellite came to our notice through the International 
Geophysical Year Bulletin, No. 29, of the U.S. National 
Academy of Sciences. Table 1 lists the passes during 
which recordings were made before the orbit moved 
completely into daylight conditions over Wellington 
Seintillations were observed only when the satellite 
was to the south at meght The transition was 
abrupt. 


March 18. 


Table 1 


time of 
approx.) 


Scintillati 


45 


A search of the literature has since brought to light 
several mstances of similar behaviour. They are as 
follows 

(1) Kraus and Albus* made signal strength and 
Doppler frequency shift measurements of the 20-005 
Me transmission from Sputnik 1 at Columbus, 
Ohio Scintillations were recorded as the satellite 
rose in the north, ceased abruptly as the satellite 
approached the station, and were absent for the rest 
of the pass. This behaviour was not apparent on 
south-to-north passes. It was suggested that an ion 
cone might precede the satellite, forming an unstable 
medium for waves passing through it More recently, 
Hamme and Kennaugh* have extended these observa 
tions to the 20-005 Me.)s. transmission from Sputnih 
Til They find that seimtillation oceurs only when 
the satellite is north of Columbus irrespective of 
the direction of pass. They have suggested an 
explanation in terms oft changes Im magneto 
propagation as the Earth’s magnetic field varies 
according to the position of the satellite. It is diffi 
cult, however, to see how to explain a change from 
regular to random fading in this way. 

(2) Recordings of signal strength, Doppler frequeney 
shift, and bearing angle of the 20-005 Me. s. transmis 
sion from Sputnik J have been made at Komuro, 
Japan, by Miya et al Referrmg to Fig. 2 of their 
paper, a sudden change in fading pattern was recorded 
when the satellite was near the station. South of 
this point the random fading is small compared with 
Faraday fading. The more intense rapid fluctuation 
when the satellite is in the north could perhaps be 
due to seintillation if the recording system had the 
characterstic of a low-pass filter. Miya et al. ascribe 
the transition as one between line of sight propagation 
and regular ionospheric propagation associated with 
ground scattering. However, the transition of Fig. 2 
of their paper occurs when the satellite is quite close 
to the station. Fig. 6 shows fluctuations in bearing 
angle when tho satellite is ‘in view’ north of the station 
The fluctuations disappear as the satellite moves to 
the south 

(3) Fluctuations in Doppler frequency change at 
Portsdown, England, of the 20-005 Me./s. transmis 
sion from Sputnik I1T have been noted by Kitchen 
and Jov®. Fig. 3 of their communication shows an 
example of this behaviour, which is apparent only to 
one side of the station. The fluctuations have been 
attributed by these workers to small-scale F region 
irregularities. 

(4) Sudden fluetuations in the signal strength at 
Kiruna, Sweden, of the 20-005 Me./s. transmission 
from Sputnik 11] have been reported by Liszka’. Fig. 
1 of his communication suggests that the fluctuations 
may be asymmetric with respect to the observing sta 
tion. Because these fluctuations occur at similar posi- 
tions for successive orbital revolutions, Liszka has 
suggested that long-lived heavily ionized tracks are 
produced by the passage of the satellite through the 
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Models and Analogues in Biology 
EDITED BY J. W. L. BEAMENT 


An account of some aspects of the scientific method in biology. The contributors consider 
how biologists employ models and analogues, and discuss their usefulness and their dangers. 


Symposium of the Society for Experimental Biology, 14. 


§Os. net 


Progress in Endocrinol ogy 


EDITED BY K. FOTHERBY et al. 


Part I 
Glands (Memoir 9) 


Neuroendocrinology and Endocrinology of the Thyroid and Parathyroid 


Part II Biochemistry and Biological Actions of Steroids (Memoir 10) 


The Proceedings of the first joint meeting of the Society for Endocrinology and the Acta 
Endocrinologia Congresses are published in Memoirs 9 and to of the Society for Endocrin- 


ology under the general title, Progress in Endocrinology. 455. net 


CAMBRIDGE 


UNIVERSITY 


PRESS 


RUSSIAN PATENTS 


English Translation of 
“U.S.S.R. Official Bulletin of Patents and 
Inventions”’ 


T is perhaps not generally realized that the Soviet 

Union has a patent system for the protection of 
inventions in some respects very similar to that 
of the Western countries, especially Germany, 
and that foreigners can be reasonably sure of 
financial reward by applying for protection of 
worthwhile inventions in the U.S.S.R. The details 
of all new Russian inventions are published fort- 
nightly in the Russian Official Bulletin of Patents, 
issued by the Committee for Inventions and 
Discoveries of the Council of Ministers of the 
U.S.S.R. This is in the Russian language, and the 
Soviet authorities have, in the past, granted the 
sole translation rights into the English language 
of this publication to another publisher. 
Because Derwent Information Service has such an 
outstanding record over many years in the 
expeditious publication of abstracts of new 
inventions, the Soviet authorities have now granted 
the sole and exclusive right to the English trans- 
lation of the Soviet Official! Bulletin of Patents for 
1961 to Derwent Information Service. If, therefore, 
you are desirous of having or continuing to have 
the official and authorized translation of the Soviet 
Bulletin for 1961, this can only be supplied by 
Derwent Information Service and your order 
should be placed with them 
The cover to cover translation into English of 
the Soviet Official Bulletin of Patents will be called 
“U.S.S.R. Official Bulletin of Patents and Inven- 


tions,’’ and will be issued fortnightly, within six 
to eight weeks of the publication date of the 
Russian text. Each issue will contain accurate 
translations of the details of every new Russian 
patent and author's certificate, as well as the 
reports of the Committee for Inventions and 
Discoveries. The annual subscription is £40 
or $120, and the first issue will be on March 15, 
1961, corresponding to the Russian Official 
Bulletin published on January 15, 1961. Bulletins 
will be issued at fortnightly intervals thereafter. 
Subscriptions may be placed through any book- 
seller, or direct to Department RP, Derwent 
Information Service, Rochdale House, 128 Theo- 
balds Road, London, W.C.| 

An original pamphlet dealing with Russian Patent 
Law and Procedure has been compiled by an 
executive of Derwent Information Service, and 
sets out fully the modus operandi of the Soviet 
patent system and the value of the disclosures 
made in Russian patents, of which there are about 
10,000 per year. A copy of this article, entitled 
“Russian Patent Law and Procedure,’’ by M. 
Hyams, F.R.I.C., will be sent free of charge upon 
request. It should be mentioned that the article 
has, in fact, created considerable interest, since 
it is a unique and authoritative account based on 
protracted discussions between the author and 
members of the Committee for Inventions in 
Moscow. 


Derwent Information Service also publishes 
weekly Abstract Reports on: 


BRITISH AND 
GERMAN COMMONWEALTH 
BELGIAN PATENTS 
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JUST PUBLISHED 


THE BRITISH JOURNAL OF RADIOLOGY 


SUPPLEMENT NO. Y 


The Spectra of X Rays 


Scattered in Low Atomic Number Materials 
and H. E. Jouns, Ph.D... F.R.S.C 


By W. R. Bruct, M.D., Ph.D 


Phe complicated effects of multiple scattering have always presented a major difficulty 
to analysts of X-ray beams traversing matter. In this Supplement the authors describe 
how the Monte Carlo method of computation may be used to allow for multiple scattering 
when studying the penetration of X-ray beams. A full discussion of their combination ot 
analytical and Monte Carlo methods ts presented and much information on the spectra 
i! X-ray beams in the photon energy range from 50 to 1250 keV is provided in the form 
of graphs and tables, with the main emphasis on data for beams traversing water This 
Supplement will interest all those concerned with the use of X-rays in radiotherapy and in 
radiobiological studies 


Price: 12s. 6d. (7s. 6d. to members of the Institute) —U.S.A. 82.00 


Ohtainable from 
rHE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON WI 
and from leading booksellers all over the world 


BACK ISSUES OF JOURNALS IN 
REPORTS ON SCIENCE & THE HUMANITIES 


ALWAYS REQUIRED BY 


PROGRESS IN PHYSICS WM. DAWSON a@ SONS, LTD., 


Back Issues DEPT., 


XXIII, 16 West STREET., 
FARNHAM, SurRREY, ENGLAND 


P. Jacquinor. New Developments in Interference TEL: FARNHAM 4664 CAsLES: DAWBOOKS. FARNHAM 


Spectroscopy 


H. J. J. Brappick. Photoelectric Photometry THE MUSEUM BOOK STORE, LTD. 

O. S. Heavens. Optical Properties of Thin Films 25 Devonshire St., London, W.! 

(Welbeck 1340) 

Buy and sell Scientific Journals and Periodicals and 

R. Bouchez and P. Derommier. Orbital Electron Learned Society Publications in all languages. 
Capture by the Nucleus Librarians, and others, should send us their list of 

““wants’’, or duplicates for sale. Binding undertaken 


D. F. Jounston. Group Theory in Solid State Physics 


\ B. Pipparp. Experimental Analysis of the Elec 


tronic Structure of Metals 


G. A. BarrHotomew, J. W. Know tes, and G. Lee- 


WHITING, Precision Measurement in Gamma-ray WHELDON & WESLEY LTD 
. 


Spectroscopy 


M. J. SeaTON. Planetary Nebulae Specialists for 100 years in 


L. Pincnerte. Band Structure Calculations BIOLOGICAL & GEOLOGICAL 


D. Bromiey and E. Atmevist. *He Induced Reactions BOOKS 


Price £3 3s. (21s. to Members), postage 2s 
Catalogues on Request 


¢ articles are available at 7s. 6d. cach, post free 


PHE INSTITUTE OF PHYSICS AND 
THE PHYSICAL SOCIETY LYTTON LODGE, CODICOTE, Near Hitchin, Herts 


47 Belgrave Square, 
London, 8.W.1 Books Bought 
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Interscience (@) Publishers 


NEW YOR  K LONOON 


TREATISE ON ANALYTICAL CHEMISTRY 


edited by I. M. KOLTHOFF, School of Chemisiry, University of Minnesota, 

and PHILIP J. ELVING, Department of Chemistry, University of Michigan 
Designed to be a complete and definitive source of information for ali analytical chemists: and to stimulate 
fundamental research in pure and applied analytical chemistry, by treating the scientific and instrumental 
fundamentals of all analytical methods, by critically selecting and interpreting methods and procedures for all 
norganic and organic compounds, and by presenting methods for investigation and evaluation of the properties 


id composition of commercial products 


PART I: THEORY AND PRACTICE 
Volume |: October 1959, 835 pages, 161 figures, 119 t 
2: March 1961, 518 pages, 137 figures, 28 table (Subs | 
3: Expected in May, 1961 (Subscription f 
Il: ANALYTICAL CHEMISTRY OF THE ELEMENTS 
Volume |: Expected in April, 1961 Subscrip 
3: Expected in March, 1961 (Subscript 
5: Expected in July, 1961 
Ill: ANALYSIS OF INDUSTRIAL PRODUCTS 
Volume |: Expected late in 1961 
The reduced subscription price is available to all who un 
It is not contingent upon subsc ribing to the entire Treatise 


PHYSICAL METHODS OF ORGANIC CHEMISTRY 


NOW COMPLETE — Third completely revised and augmented edition in four parts» 
edited by ARNOLD WEISSBERGER, Research Laboratories, Eastman Kodak Co., Rocl 
TECHNIQUE OF ORGANIC CHEMISTRY~— Volume f 
The first edition of this classic was published in 1946, it was followed by the second edition in 1949 and a 
supplementary volume in 1954. This new, third edition has been entirely revised and expanded : new physical 
methods have been included, others revised, expanded and brought up-to-date, thus creating the necessity for 
four volumes 
PART LI: December, 1959, 930 pages, 235 figures, 5Y tables 184 

Il: July, 1960, 936 pages, 363 figures, 52 tables 184 

lil: January, 961, 870 pages, 292 figures, 64 tables 1X4 

IV: January, 1961, 984 pages, 266 figures, 48 tables 19§ 


THE PHYSICO-CHEMICAL CONSTANTS OF 
BINARY SYSTEMS IN CONCENTRATED SOLUTIONS 


by JEAN TIMMERMANS, Honorary Professor, Université Libre, Brussels, Belgium 


NOW COMPLETE—An exhaustive compilation of the numerical data gathered from the chemical and 
physical literature of the past fifty years. The author, assisted by his wife, has made a systematic survey of 
complete sets of all periodicals of chemistry and physics, recording the numerical data in them relating to the 
subject of concentrated solutions. The data include: boiling and freezing points, vapour pressure, azeotropes, 
viscosity, surface tension, also electrical and thermal data 
VOLUME IL: TWO ORGANIC COMPOUNDS (WITHOUT HYDROXYL DERIVATIVES) 
May, 1959, 1273 pages (1259 tabular pages), 218 
Il: IWO ORGANIC COMPOUNDS (AT LEAST ONE A HYDROXYL DERIVATIVE) 
October, 1959, 1284 pages (1272 tabular pages). 218 
itt: SYSTEMS WITH METALLIC COMPOUNDS 
March, 1960, 1336 pages (1322 tabular pages). 270 
IV: SYSTEMS WITH INORGANIC + ORGANIC OR INORGANIC COMPOUNDS (EX- 
CEPTING METALLIC DERIVATIVES) 
January, 1961, 1344 pages (923 tabular pages), 293 


§8-90 Chancery Lane, London, W.C.2. 
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Under the direction of The 
American Ceramic Society 


a major source of 
scientific communication 


GLASS AND 
CERAMICS 


(Steklo i Keramika) 


from Russie 


This Soviet monthly, published tor glass and 
eramic researchers, technologists and production 
workers, provides Western scientists with reports 
on the latest technical advances the 
laboratories and plants of the USSR 


Translation of GLASS CERAMICS, 
prompted by the recognition given to Soviet work 
in the field. permits you to take advantage of their 
intensified research programme Using these 
accurate translations by a_ staff of bilingual 
scientists can eliminate costly duplication of 
research. Scientists in this country can learn the 
specifics about how their Soviet counterparts 
ipgrade products and improve processes : design 
unique, improved equipment; break production 


cords and reduce costs 


GLASS AND CERAMICS 1s being published in 
the most effective manner ’ wsible to bridge the 
gap since this journal was last available in com- 
plete translation 

They are offered for the vears 1956 through 1959, 


with those for 1960 in process 


Subscription price : $80 per year, domestic 
S85 per year, foreign 


available 
1. Ist Conference on the Structure of Glass (held 
in Leningrad), 296 pp.. profusely illustrated $20.00 


2. Proceedings of 2nd Conference on Structure of 
Glass, 492 pp., profusely illustrated $25.00 


Special set price (Vols. 1 and 2) $40.00 


Detailed tables of contents will be sent upon 


request 


CONSULTANTS BUREAU 
ENTERPRISES, INC. 


227 West 17th St.. New York II, N.Y. 


Phosphorylase 
tissue. A pure crystalline material. Homogeneity 
_ established by several methods, including paper 
electrophoresis and paper chromatography. Now 
_ offered at prices that allow for wider use. 

GUANOSINE ‘5’—DIPHOSPHATE (GDP) AND 
GUANOSINE 5’—-TRIPHOSPHATE (GTP) 

GDP has been found to be a substrate in the synthesis 

of ribonucleic acid. GTP is involved in the synthesis of 

protein.’ * GDP acts as phosphate acceptor 
few. GTP as phosphate donor in ketogiutarate 


copy of our new 1960. Price 
will be supplied on request. 


<S$> SCHWARZ BIORESEARCH, INC. 
Dept. CH, Mount Vernon, New York 
BIOCHEMICALS * RABIOCHEMICALS * PHARMACELTICALS 
for research, for medicine, for industry 
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miniature high-frequency 
coaxial cables 


Extreme Miniaturisation with Highest Tensile Strength 
Overall diameter 0-064 in. to 0-078 in. 


To meet the demand for progressive 


developed several types of miniature coaxial cables, with overall diameters in the rar 


0.064 in. to 0-078 in. and 50 to 75 ohms impedance 


f these cables are 


in the construction « 


High tensile strength, silver-plate 


A dielectric of: Grade 2 polythene or Irradiated polythene or Polytetrafluorethylene (P.T.F_E 


Copper wire or silver-plated copper wire braided 
1 sheathed, or P.T.F.E. sheathed 


Fibre glass braided and ny] 


Full details are given in leaflet H 


Standard and Cables Limited 


Registered Office © Connaught House, Aldwych, London W.C.2 
RUBBER & PLASTIC CABLE DIVISION: CORPORATION ROAD - NEWPORT - MON. 
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POCKET 
INTERCHANGER # 
SIEVES 


bed 


FLUIDISATION 2? sieves 


For Accu racy! 


“ENDROCK’ 
| TEST SIEVE 
SHAKER 


TEST SIEVES 
¥Y B.S. 410: 43 U.S. Standards 


and Tyler Equivalents 
HE 


We operate a Recovering Service 


Consistent mechanical action 
saves valuable time of skilled personne! 


ENDECOTTS (FILTERS) LTD. Phone LiBerty 8121/2/3 
Dept. B Lombard Rd., London, $.W.19.  Groms: Endfilt, London 


> 


We wouldn't recommend them as a mattress 
but as a bed for fluidisation AEROX INDUS- 
TRIAL POROUS CERAMICS offer many 
advantages. Amongst these is their ability 
to handle efficiently, powders at elevated 
temperatures ; resistance to abrasive materials 
even flow distribution ; rigidity for load 
bearings ; inertness to chemical attack ; ease 
of fitting ancillary equipment and low main- 
tenance cost 


These points are emphasised by our customers 
where they are employed for a variety of 
processes including textile and powder Drying. 
Conveying and Cooling; Discharging of 
Powders from Silos 


Please write or telephone for jiterature. 


Leaders in a Specialised Field 


AEROX LIMITED 


Ceramic Works : Hillington, Glasgow, S.W.2. 

Telephone HALfway 4615-6 

Engineering Works : Chalford, Stroud, 
Gloucestershire 

Telephone : Brimscombe 3085-6 


(@oke Troughtoné Simms 


yYor« ENGLAND 
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AUTOMATIC 


in aqueous buffer 
Scanned in 30 seconds 
— 480 td 580 mx 


Model 137 UV 
Spectrophotometer 


Mai matic ¢ i control, dire absorbance recording 
nd lel 137 UV a powerful 


idest range of applications, 


is production control. 


cy and repeatability 
il] details of this new instrument. 
mer 
4 


ANALYTICAL INSTRUMENTS 


Be nsfield, ks, England - Te 


\ 
3 
2 ea Perkin-Elmer Model 137 UV Spectrophotometer provides 
fully automat p-speed analysis at remarkably iow cost 
+ hie no Adv ced ¢ pel iting fe tures, in 
Ve 
No run-back time 
4 + 4 + 
Vavelength range: 1GOmuto T5Omyz } 
Wavelength rang l m; my are of t] 
Resolution: O.2n t 250mu 
»sho 
We she 
Repeatability: 0.005 absorbance units 
Automatic Gain Control: Compensas 
absorption of ent. ever 
} Son of vent is 99° 
fabsc rpti 1 o 
Read-Out Accesso onstant 
wavelength read ton aux 
ecorder 
eS Top Speed: 2 minutes or 8 minutes 
Stray Light: Less than at 210my 
Size: 22” x 18" x 18” high Beaconstield 2020 
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JMC specialised chemicals are prepared under close 
laboratory control directed to the elimination of all 
unwanted impurities. The result is a range of products 
of a high degree of purity and uniformity, embracing 
compounds produced on a tonnage scale for industrial use. 
as well as materials that are in demand for research, 
development and analytical applications. 


chemical 


COMPOUNDS OF COMPOUNDS OF MINOR 

THE PRECIOUS METALS AND RARER ELEMENTS 

From the earliest days of the com- Gallium, germanium, indium, 4 
pany, compounds of silver. gold lithium, rhenium, selenium, tellur a 
ind the platinum metals have been ium, thallium . these are ex- 

among Johnson Matthey products imples of the less common 

and a wide range of these com elements produced as _ chemical 

pounds is now availab! compounds by Johnson Matthey 


RARE EARTHS 


Oxides of scandium, yttinum and the fourteen 
rare earth elements are available in substantial 
quantities They are produced by Johnson 
Matthey in highly purified as well as in less pure 


rades 


Publication 1750 gives deta of the JIM¢ 
chemical products in regula uppiv and Is 


Specialised Products of 
JOHNSON, MATTHEY & CO., LIMITED 

73-83, HATTON GARDEN, LONDON, E.C./ 

Telephone: Holborn 6989 

Vittoria Street, Birmingham, |. Telephone: Central 8004 

75-79. Evre Street. Sheffield, | Telephone: 292/2 


Meath way Since 1915 “*“GURR’S” brand of MICROSCOPICAL STAINS and 


Reagents has become world-famous. 


te 2 if you want this world-famous brand specify ““GURR’S"’ 
Glass Working Lathes a 
Ask for cotalogues 
GEORGE T. GURR LTD. 
136-138 NEW KINGS ROAD, LONDON, S.W.é 


are known throughout 


the world Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks, Special terms for Technical and Commercial 
Libraries. All Scientific and Technical publications purchased 


111, Eastbourne Mews, London, W.2 


Telephone: AMBassador 6934 


© 5 types available 


® May we send you 


leaflets ? 


_ SLIDE RULE 
EFFICIENCY 
— with The 

DAMIEN 


HEATHWAY MACHINERY CO. LTD. 


The new universal mode! in 
its vertical position 


' Ee ROA ' atmospheric or other conditions. Photographic printing 
CEES D, HILLINGDON, MIDDLESEX ensures absolute accuracy, while the silver-grey finish gives 
TELEPHONE: Ux 6345 figures maximum legibility. Retail Price £3 3s. Od. each. 


SPECIAL REDUCED PRICES FOR OVERSEAS 
Obtainable from leading stationers and 
Agents in the U.S.A. and France Drawing Office suppliers or direct from ; 


Richoux Co. Inc., 1133 Broadway, New York 10, N.Y. ANODISED PRODUCTS LIMITED 


Ets. L. Richoux, 22 Cité Trévise, Paris % 91 Upper Thames Street, London, E.C.4 Tel.: MAN 7765 
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GRUBB PARSONS 
OPTICAL FILTERS 


he PEAK TRANSMISSION MORE TRAN 40 5 
BANDWIDTH LESS THAN ot 


' 


NARROW BAND INTERFERENCE FILTERS SEMI-CONDUCTOR FILTERS FOR THE INFRA-RED 
FOR THE VISIBLE (4500 6600A) Optically polished and bloomed 

Bandwidths down to 10A Diameter 0°75 inches mounted in | inch holder 

Uniformity closely controlled 

Diameter 2 inches 


GRUBB PARSONS NEWCASTLE UPON TYNE 6 : ENGLAND 
(Subsidiary of C. A. Parsons & Co. Ltd.) 


ave. 


Compact and weatherproof, this single channel recorder is light in weight and 
easily portable. The Perspex window gives a clear view of the heat-sensitive 
chart for approximately 6 in. of its length. 

The instrument can abo be used mounted on bench, wall or panel and is 
supplied with mounting plate incorporating three anti-vibration mountings which 
render the instrument shock-proof and vibration-proof to service standards. 
Ao clectro-magnetically operated stylus, operated by a separate switch not sup- 
plied with the recorder, provides transverse markings near the edge of the chart. 
Provision is made fer an external alarm circuit which can be pre-set to operate 
at any deflection from zero to full scale by means of a control on the case. 


Sens:tivity—50 micro-amps. Full scale. Supply-—-i12 Volt, D.C 


‘Hendre y Relays 


For full details and 
HENDREY RELAYS LIMITED 

- 392 BATH ROAD, SLOUGH, BUCKS. Burnhom 609 6)! 
MANUFACTURING ELECTRICAL ENGINEERS 
CONTROL AND LABORATORY APPARATUS 
A.1.D. AND A.R.B. APPROVED 


"7 
| 
di 
tf endrey Spark Recorder Type 
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THE NEW EXPLORERS 


In recent years, Courtaulds has put on the market a 
number of new products which are making life 
easier for millions of people. Who are the men and 
women behind these new products? What sort of 
projects are they going to work on in the future? 
1s there room for more like them? 

Behind every Courtaulds advance, behind im- 
portant new man-made fibres like ‘COURTELLE 
or “TRICEL,” lie the talent, knowledge and enthu- 
siasm of a lively, enquiring team of men and 
women... 

@ chemists and physicists working in the most 
modern laboratories, who are free to plan the details 
of their own research; 

@ chemical, electrical and mechanical engineers, 
who design and make machines to take the new 
products from laboratory to pilot plant and then to 
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bulk production; 
@ managers and non-specialists, who co-ordinate 
each operation and promote the final sales. 

All these and their colleagues in the Courtaulds 
Group are working to produce, promote and sell 
a wide range of products—man-made fibres, 
fabrics, plastics, chemicals, packaging materials, 
paint and pulp 

Supporting them is a most comprehensive en- 
gineering service, which has been developed to 
meet the Group’s own requirements and handle 
huge overseas contracts as well 

The graduates and other well-qualified people 
who join Courtaulds in these new explorations can 
be sure of exciting and rewarding prospects—-not 
least the personal satisfaction of doing work that 
really matters. 
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atmosphere. This repetitive spatial occurrence 1s, 
however, a natural feature of scattering sensitive to 
aspect from irregularities aligned w ith the Earth's 
magnetic field. Although Sputnik 117 may not have 
passed north of Kiruna (geographically) it is to be 
noted that, because the magnetic field lines there are 
nearly vertical, energy may still be scattered from 
a satellite in the south to an observer in the 
north 

(5) More recently, Yeh and Swenson’ have under- 
taken a detailed analysis of scintillations, observed 
hiefiy on the 20-005 Me./s. transmission of 
(71, at Urbana. Illinois. Night seintillation is associ 
ated with F region and is observed only when thy 
satellite is im the north 

In view of the possible association with radiation 
belts® it would be useful to have seintillation observa 
roms over an extended period covering a wide range 
of latitudes Few radio stars are suited to this 
purpose, particularly for the southern hemisphere. 
Thus, although it may be desirable from some points 
of view to interrogate the majority of future satellites, 
there is a strong case for providing a few whuch 
transmit continuously at a frequency between about 
i) and 40 Me.’s. for some time to come 

In conclusion it appears likely that the night-time 
scintillation of satellite transmissions demonstrates 
the ability of field-aligned irregularities to scatter 
metre wave-length radio waves in a manner highly 
sensitive to aspect. This is not to be expected of such 
gross features as are deduced from radio star scintilla- 
tion or from Kent's observations. Some fine structure 
must be sought, such as might arise when aggregates 
of charged particles spiral into the atmosphere 
along magnetic field lines and create  jionized 
tracks 

J. MAWDSLEY 
I. R. Rrewarps 
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ASTROPHYSICS 


Galactic Motions in a Large-Scale Magnetic 
Field 


Recent observations on spiral galaxies have shown 
that their interstellar material cannot be in purely 
rotational motion. The evidence points to a circula 
tion of interstellar gas between the galactic plane and 


the galactic halo 

It has been shown for several galaxies', includmg 
our own’, that the observed differential rotations will, 
within less than 10° vears, transform an_ initially 
structureless interstellar cloud into a spiral arm having 
a pitch like that of observed arms. Since spiral 
structure presumably persists for longer than 10° 
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years, it Was suggested that arms may somehow be 
preserved to ‘look young™ However, I® have 
shown that one likely mechanism, magnetic fields 
embedded in the arms, cannot achieve this; on the 
contrary, these fields disperse an arm within 10° years 
by their lateral magnetic pressure and an associated 
transfer of angular momentum. Other evidence that 
the arms are actually young comes from the observa 
tions of Rougoor and Oort* that the °3-k. parsee arm’. 
an arm of neutral hydrogen about 3 k parsec distant 
from the galactic centre, moves radially outwards 
with a speed of roughly 50 kim. /sec. Similar motions 
have been observed by Miimeh® in the galaxy W31 
According to observations by Pismis® and by Kerr’, 
even the well-established spiral arms in our galaxy 
are moving away from the centre with a velocity of 


roughly 5 km. sec. At this rate no arms of interstellar 
gas can remain in the galactic plane after 2 ~« 10° 


years unless new arms are formed near the centre 

If the 3-k. parsee arm is a continuing or recurrent 
phenomenon, the galactic centre is an insufficient 
source of gas! Furthermore, the 3-k parsee arm 
demands a source of angular momentum since it 
participates in the loeal eireular motions and the 
angular momentum involved in these motion 
increases Outwards'. Hoyle and Treland® investigated 
the effect of interstellar magnetie fields, but thes 
assumed that the angular momentum gained by the 
3-k. persee arm is derived from elsewhere in the 
galactic plane This implies that another cloud of 
gas should approach the centre, which is not observed 
We must, therefore, look to the galactic hale as a 
source of both gas and angular momentum The 
drain of gas from tho halo near the centre and the 
radial motion in the plane imply a return of the gas 
to the halo. As suggested by Hoyle and Ireland®, this 
may occur by means of magnetie bubbles rising from 
imter-arm regions. 

Therefore, both observational theoretical 
arguinents indicate the existence of a large-scale 
cre ulation of the interstellar gas and of its angular 
momentum between the galactic plane and the halo, 
Such a circulation can be driven only by interstellar 
magnetic fields. Davis and Biermann?!® have recent ly 
discussed possible models of the galactic halo. They 
suggest that field strengths of 2 10° gauss in the 
plane and 6 10° gauss in the halo and a gas density 
of 10°? hydrogen atom per cm.? in the halo are com 
patible with observations and theory Although a 
detailed model of the cireulation would be very 
premature (even the very similar problem of the 
hydromagnetic dynamo has not been solved satis 
factorily), some features may be pointed out which 
may guide further tests on the possibility of the 
proposed circulation 

First, superposed on any local turbulence there 
be magnetic and velocity fields of a much 
larger-scale size, of the order of several kiloparsees. 
Because of the large electrical conduetivity the energy 
imvolved in these fields will be dissipated only through 
interaction with the small-seale turbulence. This is 
probably small, so that the circulation ean be main 
tained over times longer than 10° years and thus 
preserve the spiral structure of the galactic plane. 

Second, since the gas density decreases away from 
the plane much more rapidly than the field strength, 
the large-scale field in the halo ean control the motion 
of the gas. This may permit the ‘unwinding’ of 
the magnetic fields which have been wound up by 
differential rotation in the plane and have risen into 
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Some Solar Lines in the Infra-Red Spectrum 
observed from a High-Flying Aircraft 
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Line-Spread Functions of Photographic 
Emulsions 


detail-recording ability of a photograph 
emulsion may be tested by exposing tt through a vers 
measuring the 
variation of demerits with distance, «, from the 
When the seale of density is trans 
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narrow slit, /and, after processing, 
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In the course of work on television inage structure, 
it has that the ‘fourth power 


termed, 


been motirced cosine 


function, as it may be offers advantages as a 
model line spread funetion Expressed in terms ota 


length parameter, 22, the funetion ts 


2 cos* tan 


= of the parameter F already cetined 
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Comparing the curves im Fig. 1, it will be seen that 


curves of Figs 


the fourth power COSINE funetion is closely simular to 
the other has the 
desirable property of b@ing less-sharply peaked and 


in the region of the ‘skirts’, but it 


there is no central discontinuitv. The related features 


m Fig. 2 are the similarity at the lower frequencie 
and the more-rapid fall at the higher frequencies 
For deseribing line-spread functions in general the 
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Detection of Free Charges from Motor- 
Car Exhaust Gases 
THe production of charged entities during conibus 
rion 1s well known and some ot these entities have 
proved to be ot low molecular weight 


ontaining carbon and hydrogen or oxygen ani 


hydrogen? It is known that ionization takes place 
n explosion motors and it is used, for example, to 
letect ignition mduced by deposits’. Jet aeroplanes 
are reported to become charged electrically* Part 


of the charging current (about 500 vamp.) might b 
fue to the pre pore rance of free charges of a certam 
the exhaust gases 


In an investigation of the role of unipolar raclicul 


ns out radiation chemistry and their radiomimets 
properties and possible role in the imitiation of lung 
eancer®, T have lone some prelimunary vork on the 
presence of free charges in motor-car exhaust gases 
and from other soures The apparatus consisted of 
a charge collection chember with a geometry rat he 


tnilar to that used by Siksna® (see F 1). The vnit 
portable (the hivh-tension device is made wit! 

a ' (‘areful test have been done to ensure 
currents are negliguble even under ver 
onditron To this end. the Teflon’ insuletor 
heated electric tly output of the mstrument 
! portional to the concentration of charge in the 

| t stationary cases, have ised a 

ur irallel-pla condenser plate separation 


masure the total current that can be colleeted, | 


ng a field-strength of 300 V.en u 
estire total rate of produetion of charg ather 
t meentration of charge 


Virtually every car tested (about forty so far) 

shibited charge production. On starting the engine. 
the production is low brat inereases to high steady 
states ften ~ 10° charyges/em at full throttle 
The total current collected varies from ear to car. Tn 
the worst case, a current of Wars detected. 
or more than 10'* charges ‘see The positive and the 
negative parts were nearly equal. In this vehiele, 
the silencer was in bad condition. Small motors. for 
example, from ‘mopeds’, were found to yield rather 
low currents, namely. about 10-% amp., or slighth 
more than a cigarette The charges are confined 
to the exhaust vis cloud The concentration drops 
steadily with distance from the exhaust tube. Never 
theless, I have detected charge eoncentrations on 
the pavements of streets with heavy traffic and in the 
hack-seats of cars driving behind Diesel trucks. Start- 
ing a car in a garage fills the space rapidly. with a 
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charge concentration which, however, drops im 
some tens of seconds if the car leaves the garage 
The charge monitor is provided with veriable colleeton 
voltage so that some information on the mobility 
spectra can be obtained However, the condition 
have not been steady enough to fic ilitate observat ons 
of this kind 

The level of the concentration is roughly the 
maximum that could be expected from a gas-ion 
recombination®, but we are not justified at present 
nh making any exact statements on the nature of the 
charges detected. There are strong arguments? for 
beheving that molecular gaseous ions are produced in 
\plosion motors The fate of these will how 
ever, be dependent on the properties of the exhaust 
tube, the presence of filters (it is known that wool 
eliminates most of the ions"). the humidity and 
presence of water or oil droplets, dust, ete Phe lattes 
av sorb a large part of the original ions Furthe 
vork will have to be done to explore the nature o 
the charges at different times. It is likely that free 
radicals coun be detected by condensing rapidly the 


exhaust gases from explosion motors, as is the 
ase for cigarettes! In many other instances, 
apart from explosion motor exhaust gases, charges 
have been deteeted, for example. in gas and electrical 
welding, smoking of cigarettes and cigars®, household 
cooking gas and flames and glowing bod such as 


brend-toasters) 

Further study ot the ruastire of these charges would 
eem to link radiation chemistry and rad:ation biology 
with the fie ld of air pollut on and pubhe health in a 
interesting way Tf it turns out that the charyes 
represent radiomimetie entities, much can be done 
to reduce them to low levels, for example, by tiltermy 
electrically the inlet and outlet gases in motors 

I am indebted to the Swedish Cancer Society for 
econmomi support. Advice by Dr. R. Siksna on the 
charge colleetion chamber is also gratefully acknow 
hedged 
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Apparent Geochemical Association of 
Bismuth and Thallium 


Tue geochemical association of certain pairs or 
groups of elements has been noted by several authors, 
and a classical example is the rubidium/thallium 
relationship which has been described by Abrens' 
In order that such a coherence should be established. 
it is nec eseary that not only should a large number of 
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“urate analyses be available but also that these data 


ld be obtained for each element on identical 


ical specimens 
l recently. very few data have been available 
abundance of to the 


lack of analytical methods sufficiently sensitive for 


bismuth in silicates due 
its determination at its concentration levels in 
such However, a method has 
developed?* in which this element has been determ 
imect previous 
procedure, It 
simultaneously 


low 


r wks new been 


spectrochemically after enrichment 
has also been 
thallium 
data for these 
obtained for SIXty 

In addition to this work, Ehmann and 
have determined bismuth and thallium 
at very low concentrations in chondrites by a neutron 
method The only other 
analytical data for bismuth and thallium in silicates 
are those of 


bv an anion-exchange 
and 
two 


possible to determine 


other elements, and abundance 


elements have been some rock 
specimens 
Huizinga 


activation simultaneous 


Preuss®. who estimated these elements 


by a spectrochemical distillation tee hnique 

I have collated all the available data and noted a 
surprising apparent relationship between bismuth and 
thallium, and this is shown in Fig. 1, where a log log 
plot of thalliun function of 
concentration The points on 
and the Noddacks* 
und one of my points repre 
a suite of 19 dolerit S from the 
Jagersfontein diamond mine, South Africa, of which 
the individual analyses iter 
seatter than the other points on the graph. All the 
data include a comprehensive range of silicate rocks 
from granites to ultra-basics. 

The apparent bismuth and 
thallium is difficult to explain but it is mteresting to 
note that Oftedal® has determined both bismuth and 
thallium in both 


eoncentrations as a 
bismuth ia shown. 
for Goldschmidt? 


are estimates only. 


the diagram 


sents the average of 


SOme of show 


eoherence between 


amples of galena where 


Br 
anc Mute 


Enmonn od * 
20\dschmdt 


Noddacts 


Brooks /doler:t 


Preuss yrunmtes 


. 
Preuss (sedimentane 
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to be highly coneentrated and has 
500 p.poam. thallium and 1,000 
p-p.m Goldschmidt’? has that 
the enrichment otf these lead minerals may 
be due 


atom each of bismut 


elements are found 
reported maxtitnia ot 
bismuth suggested 
metals in 
to the replacement of two atoms of lead by one 
hand thallium. The 


bismuth and thallium are shown 


ionic radi 
of lead, in Table 1 


Table abit oF BISMUTH 


The 


between 


link 


strengthened by 


may be the 
bismuth is 


belief that lead 
thallium and 
consideration of the abundance of lead in silicates 
where the lead increases regularly 
from about 3 p.p.m. in ultra-basics to about 20 p.p.m 
that not a 

but since its abundance 


10 


concentration 


in granites It is lead is 


constituent of 


true mayor 


most rocks 


is very much greater than that of either bismuth or 
thallium, 


element 


it is possible that the mechanism of a mayor 
camoutlaging a trace element will apply in 
that thallium. 


thre 


this case It is noteworthy bismuth 
lead are the 


elements, and 


and heavy test non-radioactive 


this have significance for 
their apparent r lationship 

Therefore, it mav be 
apparent thallium, bismuth 


premise that one 


account for the 
from the 
vtom each of bismuth and thallium 
replace two atoms of lead, the ionic radu ot 
these three elements do not preclude this re placement 

As more data for the relative 
abundances of bismuth and thallium, it should be 
possible to establish further this apparent relation 


ship. 


po sible to 


cohere nce 


become avatlable 


R. R. Brooks 
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the 


Overflow of Cold Deep Water across 
Iceland-Greenland Ridge 


INCREASING attention has been given in recent years 
to the overflow of cold bottom water, formed by 


winter cooling in the Norwegian Sea, across the 
various submarine ridges separating the basin of the 
Norwegian Sea from that of the Atlantic Ocean. In 
June 1960. under the auspices of the International 
Council for the Exploration of the Sea, nine ships 
from five different countries investigated the overflow 
across the Iceland-Faroe Ridge by means of a@ series 
of parallel hydrographie sections between Teeland 


vig 
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+ Full Hydrographic Station 
* Bottom Observation only 


(creentland coast In the leepest } the 


Faroe amd direct current 
that rm. below 450 rmetres, where an 


of strategic poms taking 
Fishery Research place would be expected, the 


1960, the English botton 
est Holt, which partierpated im 
Ride survey, irked a hy lrographi 
t Fig. 1 along the On the completion of the se 


ined to the POSITFOTL, as 


the found was 2.5 ©. at station 7 2a sho 
Faroe central dleepe st part ot the 
ross the Denmark Stra 


Leeland to (jreenland, ret 


tion. 


ridge jouung 
of the current mew the Tiel of station 7 to anchor 


at # selected poimt along this seetion Dhar station 33) and make direct 
the bottom It 


lirect measurement 

vas worked on August 15 and 16 from a eurrent rea 
“axteen miles from the leeland coast 
tron thre val between the tak 


bottom termperature Was now 


rmatel uri ule 


in Metres 


Depth 


Depth in Metres 


n (1600 | 


912 
0000 
GREENLAND 
ahe | 
de | 
/ 008 > 
/ 
2 
0008 | 
| 
| 
tw x0° ad 
the 
ments a 
In A 
Veal, he 
Iceland 
st Holt 
hotto Of the 
was found that the 
to the ny of the temperatu 
Stn 9 é 5 4 3 Sn 7 3 
6. 
\ 
y 
a 
Fig 2) Ieela Sectio August 15-1700 hr. August temperature ( Part eland—( 
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tt stations 7 and ¢ was 20 hr Direct current 


observat roms ten in a period of 14 hr.) were then made 
vithin the hottom by 
Carruthers’ Pisa current indicator 


tive metres of means ot a 
Phe preliminary 
analysis of the observations shows # residual current 
of 0-3 knot im a direction vhen the tidal 
current os elimunated 

Liimediately current observations 
pleted at 1300 hr. G.m-r. on August 17, 


section previously worked in the immeciate vicuuty 


were Col 


the 
the part 
of station 7 was repeated in an attempt to deli 
the extent of the cold bottom water encountered at 
station 33 durimge the measurement of the curremt 
Kiev. 24 shows the results of this 

After this part of the 
bottom temperature survey on the 
thre south of the 
hiring which the tromt of the advan niu cold bottor 


identified as 


section hack been repeated. a 
fishing banks to 


west and section Was commenced, 


stations $Y 


hr qr 


vater was Iving between 


40, sixteen nautical miles apart, at 
IS, as shown in Fig. 3. The 
cold 


two limits from the 


and 
August 
of the 


Ween 


rate of advance 


water can be estumné 


knowledge 


of during which it passed station 7 


front of the 
of the interval 
aul the two 


positions between which it was situated 
on August 18, 
the lin 
mits thus determined are 0 


na the 


assuming the axis of flow 


jommg stations 33, 30 aml 40 
knot and 1-4 knots 


along 


flow thus «ass 
This 
of the « 


both 


of of 


pproxinatelsy true direction 


limits of the rat 


that o 


exactly that 


tation 33 and, although 
wivance of the cold 


observed current. the 


water front exceed 


lower limit is of the 


of magnitude 


Values mi the deeper 


nd 33 shows the sudas 


An analysis of the salinity 


layers of stations 7 n dee 


h temperature to be the result of a renewal of thy 
overtiow of cold Norwegian Sea deep water across the 
This findimg add 
that the 


form ota 


Greenland Ride support 


Iceland 
To the hypot hes: ot 


overtiow 


intermittent and takes the eries of cliserete 
agreement with one of the 
Faroe 


bottom 


boluses. It m 
leeland 
that the 


siurvev ot June 


tirnelungs of the 


namely, temp rature on the 


side ot these can change 


southern 
It is perhaps of significance im a consicle ration of the 
that the 
t hue 


overtion urface 
between the warm Atlantic eold 
t Greenland Current apparently 


factors controlling the 


front Water 
southward-flowing Fi 
shifted the 
occasions when the section was worked 


first when 


south-east between the two 


towards 
\x “are sult 


f this, on the occasion there was littl 


dence of any overflow, station 7 was located in the 
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Krnest Holt 


overtlow 


but Whiehi the 


33 and 
cold East Greenland Current 


J. HARVEY 


found a 


strony 


Laboratory, 


vestoft. 
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A Second Lake with Old Sea-Water at 
its Bottom 


Rorholtt 


Lake 


southern 


directed attention to a 


Norway th Trapped water 


Pokke, in 


Phe 


orden, ot 
surface 
and the 
yours, 
them ; the 


ssing one-half 


Lake is 600m. above se: 


ts Vaters sone 


ithe salts comtamed 


present hotto Waters probal 


of the salinity of those or <olated 


there are a large mumber of land-locked 


nye Com with the 


thers have been 
through 


Until 


waters 


where Waters 


Wate lavers 


are‘ teow 


moOlated, and out 
fresh 
Lake 


rom 


comple tely 


th above 


were known only lakes near sea-level, where 


solation land rise must have 


through post-glacial 
recent ly 


oceurredd 


Since work im progress on Lake 


Pokke ha me results, especially concerning 


otape disti bution in sediments 

Further 
econd lake vith old sea ana 
eollaborator, Mi H. V m 
lake, Botnvatn, the 
northern Norway (67 N.), the altitude of 
ake surtace being 121 


Lake Ovre 


vith an ave rage 


research made it vers rable to find a 
finally, mm 

January 1961, 
district of 


the 


discovered such a 
Salten 
heal jotnvatn, 
level of 
of being isolated 


atn. & land-locked fjord 
height of its 
m. above daily ebb, is at the 
We 
Botnvatn, of about 
isolation probably took place 


water about 
point 
a land rise since 
10 m., and that 


3.000) vears 


ean thus assume 
isolation of 


“Ome 


waters from 102 
to that of 
134 


\ comparison may be made 


TEE h salt 
Hydrography is ver 


Botnvatn i deep. wi 
do nward 


wke Tokke, 


the bottom (147 m 


where salt waters extend from 


tween the salt water lavers of the two lakes : 


bottom waters 
methane, and bubble 

infarc We thus 
Lake Tokke, 
ot me thane, 
difficult: to 


ndlisturbed s ot the hottom cleposits 


in Lake Tokke, the <alt 


As is the case 
econtam enormous amounts 


violently when brought to 


have to face the same problem as in 
that with decrease in pressure the release 
also within the sediments, make t very 
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Vibration Frequency and lonization 
Potential : Halide Molecules 


Iv has been observed that a svstemat« 


correiat 


possible bet we t sum of normal vibrat 


t ] le and the first 

lew) ot a molecule RAN 

i halogen ame Ra 

a linear funetion of the sum of the fir 


if anv, 
dar group, has 
to be 
potent i! ‘ t halogen atoms oce 
he motecu lot of for a vrow 


vith the 7 


same BR. but with all possible halos 


tutions against hus a straight line 
ating the lndity of the relation 
made on fifteen CX ,, nine CHYX,, six CH 
nine even C,HX,, five C,H 
H,X, ten "BA ten and thre 


ecules 


sts, 


been 


also observe ne aloes of two simula 


ly related 


RX ) 3 


boot by t COURT the 


arul sponding member are Com 
pares 

Details of th ‘ ad res allied investiga 
tions will be 

Mirra 
Division of Pure Ll 
National Research Council, 
Ottawa 


wtoral Fellow, 1957-59, 1 


nal Research ¢ 
h Foundation, Toront 


ysics Depar 


Delayed Gas Evolution from Passive Films 
formed in the Kolbe Reaction 
DurinGe the course of electrochemical kinetic studies 
on the Kolbe reaction, we have observed a remarkable 
details of which are recorded here 
the 
synthesis of hydrocarbons from solutions 


phenomenon, the 


al Kolbe reaction mvolves anodic 


alts of appropriats aliphatic earboxvlie acids 
model systen 
eleetrochemical tics 


mined the 


ectrolvam of a solr 


for preliminary investigations of 
have 
the 
formate in 
wihydrous form : m this case | 
chioxide ve in the 


of this reaction, we 


anodic reaction which occurs in 


potas ium 
mole of 


carbon passage of two 


Faradays 

During steady-state electrolysis of the above solu 
tion at platimum, gold and palladium eleetrodes, the 
The overall 


only gas arbon dioxide 


evolved ts 
‘ 


HCOOH CU, Je 


reaction 1s nee 


2HCOO 
On interrupting irrent at platinum and gold 
immediately in 


lution ceases 


However, on 


electrodes, the eve 


the normal way interrupting the 


current at etrode, the gas evolution 


a palladium « 
mitially ceases, but is then followed by a further burst 


of gas from the surface after a delay period of up to 


c., this gas evolution oceurrmg in the complet: 
The effect at palladium i- 


best observed at a current 


absence of current -flow 
quite reproducible and | 
greater than It) 
formate 


density amp. in 5-M solutions 


of potassium n formic acid (pre-saturated 
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hom cdionxid Although carbon 
Ived 3 rl and gold with the 


curr per cont) as a 


patlaciun ition is mot observed 
and the ect ari from 
anode. No | wen is eV 


he expected by lowy 


property of the 
olved as n 
coupling react 


i i acetic other al phat i 
understandable since any H radicals generated 
ionize rapidly 
amp. en ut the high 
t to the 


required for 


this i 

the anodic deearboxvlation will 
at a rate of at least 10'° 
th re pune hvdroger 


etrolysis of the 


potentials (about 1-2 \ 


elect rock in the solution) 
ignifieant rates of el formic acid 


Hen 


lecarboxylation step and taken up into the surtace 


it is umprobable that hydrogen produced im the 


regions of the palladium is responsible for the effect. 
the « vields of 
gas by continuous and repeated, mterr ipted polar 


and mm fact earbon dioxide 


ization are identical within experimental error and 
no hvdrogen is detectable by che 
either set of 


mical or gas chroma 


tographic means under conditions of 
polarization. 

Rapid cine-photography of the palladium surfac 
with a simultaneous recording of the moment when 
current stops flowing has enabled the delay-times 
in gas evolution m interrupted polarization expert 
with 


The delav-tinve the 


ments to be measured some precision to about 


gas evolution after 
funetion 


the current stops found to be a 


eleetrolyst 
sts that the 


up to periods 


anodic electrolysis 


time of prev tous anodi 


This sugue 


about 


1 10 
Previous polarization time (sec.) 
Fig. 2. Relationship of both the delay in open-circuit gas evolution 
from ciné photography) and the potential delay to the period of 
prior anodic polarization at 10°* amp./cm.-*. O, delayed gas 
evolution , potential delay 5M HCOOK HCOOH 
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forms a relatively thick tilm of a surface palladium 
formate (possibly non-stoichiometric?*) at the elec- 
trode, and, after net current ceases to flow, this film 
breaks down auto-catalytically with evolution of 
carbon dioxide. The formation of this film appears 
\o be analogous to that of passive films formed anodic 
cally, for example, aqueous solutions at nicke land 
galvanostatiec charging 


ron. Determinations of the 


and open-circuit decay curves, a cathode ray 


oscilloscope, for the polarized palladium and platinum 


ising 
electrodes indicate the formation of surface films as 
shown in Fig. 1. 
with the film at palladiam is much greater (10-50 
times) than that at platinum, and this is evidently 


The pseudo-capacity associated 


the reason why the delaved OMposition is obsers 
able at the former metal although mav still 
but not be visible at platinum or gold. We 

that the effeet is larger at palladium than at the other 
metals since palladium Is noble 


oceur 
beheve 
less than gold or 
platinum, so that palladnun has a greater suseeptibil 
Che delay in the 
as a function of time is 


ity to anodic oxidation open 
eireuit deeay trace of e.m-t 
found to depend on the time of previous anodi: 
with the delay in 
open-cirenit. The delay in 


fact. is directly related to 


polarization, as also observed 


visible ¢ volution on 
the e.m.f. ce eay curve, m 
the delay in the 
im Fig = both ettects appear to he related To the 
thickness of the formed 
pectacular self-discharge effects with 
over much 


oxide electrode systems 


open circuit gas evolution as shown 


anodically layer. Less 
non-dlelaved 
evolution of OXYgen occurring longer 


periods of time are known im 
and have been treated in detail in some of ovu previous 


Visible 


not observed when the trie Kolbe coupling reaction i 


papers? 4 delayed gas evolution effects are 


proceeding, elect rolvsis of tr 


for exan ple, in the 


fluoroace tic id. although ‘ri hanostat ie charg ry 


indicate formation is 


irhace 


lack 


eurves again 
of thickness« 


the formi« 


acid sobutior 
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Dielectric and Dipolar Interaction Theories 
of Solvent-induced Infra-red Frequency Shifts 


(‘ONSIDERABLE attention is at present being focused 
on the effect of solvent environment on infra-red fre 
*. The early dielectric constant treatment of 
Kirkwood, Bauer and Magat* (K BM), long known to 
be inadequate for the group frequencies which had 


quencies! 


been studied in any detail, namely. N 


H (ref. 5) and 
C=O (ref. 6), has been followed by the dipolar associa 
tion theory of Bellamy. Hallam and Williams! (BHW). 
They have shown that the solvent shift of a range of 
stretching where X 
carbon, nitrogen, oxygen, sulphur, halogens) can be 
fully accounted for in terms of solute-solvent dipolar 
interactions and that the bulk dieleetriec constant of 
the medium plays an insignificant part. The same 
theory is also able to explain the major part of the 
shifts exhibited by  chromophores* Other 


frequencies boron. 
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n 
vent 
lohes 
trachloroet 
diethy! ether ; 
methylene chk ‘ 14, acetone 15, acetonitrile 
wane, 17, dimethyl formamide is, dimethyl sul 
benzene oluene 106 xylene lve 
mesitvlene: lie 21, triethylan 
iniline ile », chlorobenzene 
vethane 28, anisole 
, cyclohexanone ; 32, 
ethyl acetate 


factors most, howe Ver, have intiuence on the 
dipoles as the slopes ot the BHW 
on plotting the relative shifts against a common 
do not parallel other measures of bond 


plots obtained 


standard? 
polarity as would be predicted on the basis of the 
dipolar association theory and as has been demon 
strated for A H dipoles’, in particular, N-—H (ref. 7). 
Buekingham’s the dieleetric 
theory has been tested and extended by Caldow and 
Thompson® in their detailed evaluation of carbonyl! 
and evanide shifts. They suggest that both dielectric 
and specific interaction effects operate, and, by con 
based on values of Taft's 
c* inductive that the dielectric 
factor contributes about 30 per cent of the total Av 
exhibited by C Norrish® has approached 
the problem via solute-solution interaction energies 
in terms of the internal latent heats of solute and 
and the heat of mixing However, as he 
points out, lack of data does not permit a rigorous 
test of his relationship. 


elegant extension of 


sidering mteraction ternis, 


factors, conclude 


O dipoles 


solvent 
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Fig. 1. Relative frequency shift at: @, » C—41 (asym.) of cée 
than those found at lichloroethylene of phenome N—H of 
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We are at pre t anuning th Of solvent 
In general, 
end ot 


association is of uw 


enviroment om ¢ hatogen frequencies 


cipated fora Lipole the vhich 


“as mm whit be amt 


sabre 


most reacdilv available foi 


follow the overall pattern of solveut 
<hibited by The 
order as tor ¢ -(), but a theo 


contributions 


sign. these 
hift is also of the 
retical breakdown of this 
eads us to the conclusion that with these 


as that relative 
into the variou 
Lipoles thr 


lipolar interaction and dielectric factors play almos 
is the 


a typical example 


equal parts. The most striking outcome reason 
of the KBM treatment 
bemy la, which also imeludes typreal 
H frequency (Fig. Ir), taken fron 

and extended by us', anda 
14) plotted from the data 
of Bellamy et al additional points from 
these laboratories It is un that 
( halogen KBM plots represent the most satisfactory 


nece 
shown in Fig 
‘ Varn ples ofan N 

the data of Josien ef al 
(Fig 


with 


carbonyl frequenes 
Ome 


mediately apparent 


of this function. Our analysis im terns of 
theory" extended by Caldow 
Thompson erable sto account for the dey 

from the KBM relationship which are found with 


highly polar solvents such as dimethyl fornianniict 
and dimethyl! sulphoxide, in terms of spe 


plots to date 


B ckinghan ane 


ations 


itie 


interactions 


It is clear that im the development of theories o 


solvent effects it must be appreciated that neither of 


the two major factors which contributes to uifra-res 
solvent shifts can be ignored. and that their relative 
significance varies from case to case, being dependent 


as much on the particular dipole absorber as on the 
solvent medium itself 
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A New Synthetic Route to Dialky!phos- 
phinous Chlorides 


PREPARATIVE methods for  dialkylphosphinous 


chlorides are few m mumber, and frequently give 


unsatisfactory vields or require techniques unsuitable 


rachoactively 
activity \ 
of alkyiphos 


for such problems as the synthesis of 
labelled high 
described for the 


phonous dichlorides! has been shown 


compounds of recent ly 


reaction preparat on 
to be adaptable 
to the preparation of cialky Iphosphine is chloride in a 
single-flask reaction with good vield 

It has been found that alkylphosphonous dichlorides 
chlonde and an 


will form a complex with aluminium 
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alkyl halide im the same manner as does phosphorus 

trichloride Solution of this ¢ onplex in an electron 

donating solvent, for example diethyl phthalate 
DEP), followed by reduction with pow dered anti 
ony or, preferably, powdered zinc, gives good \ ields 

at dialky lphosphinous chloride on distillation 

R’PCI AIC 1, AICI, 


DEP Znorst 


RRPCL (AICL DEP] ZnCl, or SbCI 


sVinmetrical 


Table 1 


Phe mixed anel products prepared 


by this route are given in 


Pol 
mal 


Fall details will bre reported else “here 
J. L. Ferron 
iffield Experimental Station, 
falston, 
Alberta 
ated Buttle 
wnd Karavane 
Perry, B 


Pee 
M 
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Uptake of Deoxyribonucleic Acid (DNA) : 
a Special Property of the Cell Nucleus 
AcOORDING to the concept of metabolic stability, 

DNA is before cell division and 

during the formation of polyploid nuclei Thus the 

labelled generally 


measure of 


svnthesized only 


mecorporat ion oft precursors Is 


considered to be a DNA 


proliferative activity of the 


synthesis and 
consequently, oft cell 
population im question 

In the light of 
does not have absolute validity 
neorporation of adenine-'"C and 
the epithelium of the vesiea 

by 20-80 DNA 
He Interprets hus 
DNA 


non-vrow ing 


this 
Pek 
H-thyvimidine 


amounts 


firmdimes, Assumption 


recent 
has observed 
seminatlis ink 
value 


times the required 


eell div findings as 
connected with 


differentiated 


abohe activity of some 


funetions of 


epithelia! In however, 


oft phosphorus, 
the DNA of 


the case 


no exchange was found in single non 
dividing cells? 

| have DNA 

of bone marrow, thymus and spleen after transfusion 

ivmphoeytes labelled with phos 

phorus-32. Control experiments using phosphorus -32 


and thus 


observed labelling im resting cells 


of homologous 


as phosphate were mostly 


the possibility of metabole exchange of phosphorus 32 


ION cule itself was exe lided! It Is there 
fore assumed that the resting eells of the 


took up the whole DNA phosphorus 32 or a large 
cells, 


im the 
recipient 


part of it from nuclear debris of injected donor 


“le 
Table 1 
Yield 
Compound bop. /man per cent 
rel 762 2 
es 
mJ. v. BL and Reesor, Natu 188, 227 (1460 
K \ snd Perren, E. A Now $37 (1952) 
ee 
Hall Ht iw im R. I Tras Faratl 
L. J., and Willia Trans. Parad. 55. 14 (1959 
Caldow, G. L.. and T Re \ 254 
Kirkwood, J. G West, W.. and Edw 
1419 
Bavlias, N. S.. ¢ A. R. and Lit L. Austral. J. 
8, 26 (1055 
Cut B.A fallam, HW. EL. 
kingham, A. / Soe., A, 248, 
°N h, Na 187. 14 
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Fig. 1 Autoradiogra s bone marrow cells » 
ifter the application ed with phosphorus 
showing labelling of (1) ring-shaped nucleus of a granulocyte 
2) one segment of the granulocyte nucleus }) a megakaryocyte 
n which the label occurs only in one half of the nucleus, Feulget 


sqtiast 1,725) 


vtes habe 


resting mucle: Was 


the preliminary 


distribution of the label in 
detail, and 


examined in greater 
results are given here. 

Homologous labelled with phos 
phorus-32 were obtained from the thymuses of male 
H mice injected with 25 ue. of inorganic phosphorus 
32. 21 hr. before being killed. The thymuses were 


suspended in isotonic Hanks’s solution, the cell sus 


lymphoeytes 


pension was washed and injected intravenously into 
10 males of the same mouse strain 24 hr. after total 
body irradiation with a dose of 800r.; XM-rays were 
delivered at the rate of 60 r./min. (ISO kKV., 15 m.amp.. 
filters | mm. aluminium and 0-5 mm. copper, target 
distance 45 em.). Each irradiated mouse was given 
0-1 mgm. heparin intraperitoneally and 1 mi. of 
suspension 50 million cells with a total 
radioactivity of 0-01 ue. per ml. The recipients were 
killed 2 and 6 hr. after the administration of cells 
Their bone fixed with and 
staimed with Feulgen war squashed i accordance 
with Sachs’s method". The non-DNA phosphorus 
was removed from the preparations by Feulgen acid 


containing 


marrow acetic alcohol 


hydrolysis*. The sy were ¢ overed with liquid 
‘4-2’ emulsion, exposed for 1 month and developed 
in DIG 

Labelled cells were found in the bone marrow of 
The Feulgen 
reaction made possible the differentiation of some 
mveloevtes, reticular 
end mononuclear cells of the 
Ivmphocy te or ery throblast series, The label occurred 
in the nuelei of all the types of cell mentioned In 


the recipients singly and im groups. 
cell types only granuloevtes, 
lls, megakarvocytes, 


mononuclear cells, the 
the 
granuloeytes the distribution of grams was convincing 


the ease of nuclei of small 


vrains of emulsion were evenly distributed In 


enough to prove radioactivity in the nucleus but not 
in the eytoplasin (Fig. 1) In some granulocytes 
only one of the nuclear segments was labelled (Fig. 2 
The megakarvoevtes often took up the label only in 
one part of their nucleus (Fig. 3). In the nuclei of the 
reticular ¢ ‘ls, most of the grains were loealized : hove 
the heterochromatin associated with the nucleolus. 
The DNA-phosphorus-32. in the 
nuclei of which are non-dividing 
differentiated cells, as well as the accumulation of 


presence ot 
cranuloeyvtes, 


label only in certain areas of the nuclei of megakaryvo 
evtes or reticular cells, exelude the possibility of 
phosphorus-32 in the form of simpler precursors 


having been utilized in DNA synthesis and/or in 
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distribution of label in the 
that a whole DNA 


penetrate through 


The 
sufficient evidence 
large portions ot it 
surtace. 


metabolic turnover 
nuclei gives 
molecule or 
Its entrance 
Is probably facilitated by the same mechanisms that 


eertam places on the nuclear 


are responsible for the penetration of cytoplasmic 
material giving rise to intranuclear inclusions’. The 
of ime orporat ing the DNA which has 


nuclear structures 


proc CSS 
penetrated into certain remains 
In the heterochrom 
reticular cells, the label persisted for 
#8 hr. after the administration of labelled cells'*. 
Although it is not 
whether 


open to further investigation 
atin regions of 
possible at present to decide 
DNA 
its proper biological function, this seems to be the 
with autologous DNA. The property of the cell 
DNA the mtercellular 

the hypothesis that the 
lvinphoeyte nucleic acids are re-utilized by originating 
This 


has been hitherto based only on indireet biochemical 


incorporat d homologous pertorms 


nucleus of taking up from 


environment Supports 


cells of the ensuing lymphocyte generation 


data! and cytological findings in lvmph node cultures! 
and m spleen lymphoid tissue? 
M. Hin 
Institute of Biophysics, 
Czechoslovak Academy of Sciences, 
Brno 
Hamilton, L. D., Brookhaven Symp. in 
Hill, M., Nature, 183, 1059 (1959) 
Hill. M und Prasliéka, M., C's, Biol 
Cell, Res., 17, 214 (1959) 
Hill, M., and Draéil, V.. Aap. Cell Res., 21, 569 (1960) 
Howard, A ind Pele, 8. R., Exp. Cell Res., 2, 178 (1951) 
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ison, J. W., J. Histochem, Cytochem. 2, 
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6.6 (1957); 
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R., Exp. Cell Res., 14, 301 (1958). 
and Gahan, P. B., Nature, 183 
Lab, Invest., 8, 225 (1959). 

Stain Tech 28, 160 
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Prevention of Fatty Liver due to Threonine 
Deficiency by Moderate Caloric Restriction 
Rats fed a diet containing 9 per cent casein supple 
with 
develop mod rately fatty 
diet is suppleme nted with threonine, 


amino-acids and 
but if the 
the accumulation 
Evidence that fat 


the 


mented sulphur-contaming 


choline livers, 
synthesis is 
chet 
incorporation of 


of fat is reduced! 


accelerated threonine-deficient 


the 
liver and carcass fat 


in rats fed 
was obtained by 
acetate- 
gested that rats fed this 


mto This Sip 


low protom diet consume an 


excess of calories in relation to their intake of balanced 
protein and that the extra calories are used for the 
synthesis of fat. 

rhe present communication describes observations 
made on the effeet of caloric intake on the prod tion 
of fatty caused by deficieney. \ 


threonine 
moderate restriction of caloric intake prevented the 


liver 
development of fatty livers in rats fed the threonine 
deficient diet, but an equivalent restriction of ealorie 
the accumulation of liver fat 


deficient diet 


intake did not 
in rats fed a choline 

Male weanling albino rats of the Wistar strain were 
used. The 


in one threonine 


prevent 


consisted of two 
deficient diets were fed, in the other 
The composition of the 
experimental presented in Table 1. In 
both series, the control groups of rats were fed the 
respective basal diets ad libitum, and food consumption 


experiments series : 


choline-deficient diets. 


diets is 


¥ 
2 
Led 
(1959 
Pele, S 
iva ' Sachs, 
Trowell, O. A.. J. Bioph Bioch (ytol., 3, 317 (1957 
= 
=f 
| 
: 


Table 1. COMPOSITION OF DIET 
Choline-deticient 
Threonine-deticient diets liets ome 
per I per 
Basal ent cent Kasal cent 
alories calories ale s 
Methionine J 
Sesame oil ) ‘ 
Salt mixture 40 4 
Vitamin mix 
ture 4-0 4 
irochloride 15 - 
Cholesterol 
Feed rativ® 1 Uo 
* Relative alor ntakes when diets were fed in ‘ it 
provided equal amounts of protein 
was measured daily The other groups of rats im 


each series were fed the same amounts of protein and 


unino-acids as their respective control groups con 


suraod, but the caloric intakes were 70 or 50 per cent 
of their respective control groups At the end of 
two weeks the rats were killed, their livers were 


was extracted with ether from the 


removed and fat 
dried and finely powdered liver 

As shown in Table 2, the fat content of the livers 
of the control rats in the threonime deficient series was 
whereas the value 


20-3 per cent ona dry weight basis 


for the rats that received 30 per cent less calories was 


13-3 per cent, within the normal range. Thus, a 
noderate reduction in caloric intake with an equal 
intake of protein prevented the fatty infiltration 
without appreciably reducing growth Reduction 


f caloric intake to 50 per cent of that of the control 
oup further decreased liver fat content (9-2 


These 


amine acid 


per 
cont) but also retarded growth results suggest 
that the balance 
intake is important in controlling liver fat accumula 


between and calorie 


tion 
lable OF CALORIC INTAKE ON Fat CONTENT OF THE LIVERS 
RATS FED ON TAREONENE- OR CHOLINR-DEFICIENT DreTs 
rh ! Cholin 
per per yt 
Basal nt Basa t 
‘ in for 
Protem intake 
for week 
(gm.) 11-4 ll-4 li-4 
Cal tak 
Liv per ’ 0-1 
Liver ta { 


lhis effect was not observed when the fatty liver 
was caused by choline deficiency (Table 2). The 
growth of the group fed the choline-deficient diet 
and 30 per cent less calories than the control group 
was markedly reduced ; however, there was no 
significant fall in liver fat content. Best and Ridout* 
found that the fatty liver of choline deficiency was 
prevented by severe, but not by moderate, caloric 
restriction. 

A reduction in ealoric intake would decrease the 
quantity of precursors for fat synthesis. If a fatty 
liver were caused by an acceleration of fat synthesis 
due to an excessive carbohydrate intake a reduction 
in ealorie intake would be expected to decrease the 
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fat accumulation. However, if the fatty livor were 
primarily a result of impaired transport of fat, a 
reduction in caloric intake would not be expeeted to 
affect fat accumulation so much. In this connexion, 
these results ara in agreement with those which 
indicated that there is an accelerated incorporation 
of acetate-1-'*C imto liver fat in threonine-deficient 
rats’. 

The fatty liver caused by feeding rats a low protein 
diet that is primarily deficient in threonine appears 
to be a result of a disproportionately high intake ot 
calories in relation to the intake of balanced protein 
rhis emphasizes the need for further work on the 
relationship between protein and caloric utilization 
on animals and subjects having low intakes of protein 

AKIRA YOSHIDA 
Kryosut AsHIpa 
\. E. Harreer 
Department of Agricultural Chemistry, 
Nagoya University, Japan, 
and 
Department of Biochemistry, 
University of Wisconsin, 
Madison 6, Wisconsin 
u ind Ridout, J 


C. H., Lucas, C. ¢ Brit, Med, Bull., 12 


*Tlarper, A. E., Amer 


J. Chan, Nutrition, 6, 242 (1955 
Yoshida, A., and Harper, A, E J. Biol, Chew 935, 2586 (1 
* Hest, (. H., and Ridout, J. H., J. Physiol., 94, 47 (1958) 


Polypeptide Chains of Hemoglobin A, 


A, (Hb-A,), first described by 
Kunkel and Wallenius', is @ minor component fotnd 
in normal adult hemolysate which has an electro 


phoretic mobility slower than Hb-4 at alkaline pH 


Several variants of Hb-A, have been described and 


these now fall into two groups. While the minor 
hemoglobins of one group can occur when Hb-A is 
normal, for example, Hb-A, (ref. 2) and Hb-B, 


(ref. 3), those of the other group are always associated 
with x-chain variants of Hb-A. Skinner, 
Garlick and Barnicot* deseribed @ minor hemoglobin 
variant of the latter group which they called Hb-G, 
in an individual carrying Hb-Gyyadan- the 
charge relationship between Hb-@, and Hb-Gy) was 
similar to that bet ween Hb-A, and Hb-A, Gainmack, 
Huehns, Shooter and Cerald® suggested that Hb-G, 
was the naturally occurring hybrid of Hb-A, and 
Hb-Gp This hypothesis implied not only that 
Hb-G), has abnormal «, sub-units, but also that Hb-A, 


Shooter, 


Since 


differs from Hb-4A only in the composition of the 
non-x, sub-unit and has the molecular formula 
ats, It has already been shown® that Hb-Gp 


consists of normal 3' and abnormal a’ sub-units, 
and the results now reported are consistent both 
with the above formula for Hb-A, and with the sug- 
gestion that Hb-G, carries the abnormal sub-unit 
of Hb-G@y,, and the specific sub-unit of Hb-A¢. 
Hybridization experiments were carried out using 
a microscale adaptation® of the original recombination 
method developed by Itano and Robinson’. Whereas 
variants of Hb-A give satisfactory hybrid 
formation after exposure to pH 4-7 for 4 hr.’ no 
new hemoglobin species could be detected in similar 
experiments with Hb-A,. However, if the time of 
dialysis against acetate buffer at pH 4:7 was extended 
to 72 hr. or more, amounts of hybrid hemoglobins 
sufficient for their detection also formed with Hb-A, 
Thus, when mixtures of the isolated hemoglobins 
Hb-A, and Hb-@, were dissociated for these longer 


most 


918 
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: 
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Hybridization of hemoglobins A, and  starch-gel 
analysis in the discontinuous system Migration time 2 hr., 
o-dianisidine stain (i) Hb-A Hb-Gar. untreated mixture 
ii) Hb-4, + Hb-Grr. dissociated at pH 4:7 for 96 hr. and the 
recombined (iii) Hb-4, Gar. C, marker 


Fig. 1. 


Hybridization of hamoxglobins A, and H Starch-gel 

gel pH 7-4. Migration time 2 hr 
untreated control mixture 

and then recombined 


Fig. 2 
analysis in phosphate buffer 
o-dianisidine stain. (i) Hb-4, 
di) Hb-A, + Hb-H dissociated for 72 br 

(iii) Hb-4 marker 
(The movement of the new zone (Hb-.4) in (ii) is slightly decreased 
by the more concentrated Hb-4, zone migrating towards the 
ypposite electrode when compared with the Hb-4 marker (iii)) 


periods and then recombined at pH 6-8, a new 
hemoglobin zone migrating more slowly than Hb-A, 
and in the position of Hb-G/C appeared and some 
intensification of the Hb-A zone occurred (Fig. 1). 
With isolated Hb-/7, Hb-A, gave Hb-A (Fig. 2). 
No new species appeared when Hb-A,, Hb-G, or 
Hb-H by themselves or @ mixture of Hb-A, and Hb-S 
were dissociated and recombined in parallel experi- 
ments. 

The formation of Hb-A in the hybridization with 
Hb-H suggests that Hb-A, has x* sub-units similar 
to those found in Hb-A 


2494 


Hb-A 


4 


Hb-A, 


Hb-4, Hb-H 


(The fate of the sub-units enclosed in brackets has not 
been determined.) 

The charge difference between Hb-A, and the new 
hemoglobin species formed in the dissociation and 
recombination experiment with Hb-Gp, is similar to 
that between Hb-C and Hb-G/C. The structural 
difference between these two is the replacement of 
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Hb-C with an sub-unit* 
that the difference between 
Hb-A, and the new hemoglobin formed in the 
hydridization experiment with Hb-Gy,, could also 
be the replacement of an a‘ sub-unit in Hb-A 
by an? sub-unit. The reaction may then be written 
as follows : 


the a! sub-unit of 
It therefore follows 


a4§4s a’o's 


Hb-A, Hba, 


afB4 + 


Hb-G 


. 
+ 


Hb-G Hb-4A, Hb-A 


Charge difference 
from Hb-A : 


These hy bridization experimmonts are, therefore, 
consistent with the hypothesis that Hb-A, has the 
goneral formula 

Raper, Gammack, Huehns and Shooter* have 
suggested from the study of two individuals carrying 
the four hemoglobins A, C and Gy, /C that the 
last stage of hemoglobin synthesis is the combination 
of x, with 8, sub-units. If this also applies to Hb-A 
in this instance «4 sub-units combining with 44: 
sub-units, then the «4 sub-units for 


the formation 
of Hb-A and Hb-A, could be derived from a common 
pool. It would then follow that an individual who 
made a, sub-units different from those found in 
Hb-A would not only show the corresponding variant 
of Hb-A but also of Hb-A,. This has beon found to 
be so. In the individual with Hb-G@ disease, who only 
makes « sub-units, no Hb-A, but a different minor 
component, Hb-G, («°34:), was found'*®. Both 
Hb-A, and Hb-G, were seen in two unrelated indi 
viduals carrying Hb-A as well as Hb-(, (unpublished 
observations). 

It also follows that if the «4 sub-units of both 
Hb-A and Hb-A, are derived from a common pool, 
then their formation is controlled at the same genetic 
locus. 

The formation of the other series of Hb-A, variants 
which can occur without any concomitant abnorm- 
ality of Hb-A, such as Hb-A4 (ref. 2) and Hb-B, 
(ref. 3), indicates that there is a further, separate locus 
controlling the synthesis of Hb-A, and it is suggested 
that this locus, the § locus, determines the formation of 
the 84: sub-units. The genotype relevant to the forma. 
tion of Hb-A, in a normal individual would then be 
FAs 

We wish to thank Dr. H. Lehmann for a sample 
of Hb-G, trait and for helpful discussions. 
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Composition of Various Ribonucleic 
Acid Fractions from Micro-organisms 
of Different Deoxyribonucleic Acid 
Composition 


THe ratio of guanine plus evtosine to adenine plus 
thvmine (GC /AT) in the deoxyribonu leic acid (DNA) 
of a given species of a mucro organism i constant 


different kinds of mucro 


factor of as much as five 


ratio ot 


the GC/AT 


vary by @ 


but 
orgamusms can 
The ratio of GC contem toAl 
RNA) varies only slightly from 
but this ratio tends to be 
DNA ratio of which 
whether 


ne composition OF 


times uracil) content ot 


cell ribonucl acid 


me organist tO amot he 


slightly higher m organisttis t he 


shigh*®. These 


facts raise question as to 


all the RNA otf a cell has the sé 
vhether pr rhaps a small RNA sub-fraction has the 
corresponding DNA (uracil 


Recent 


iit base ratios its 
being equivalent to thymine) 
have demonstrated an RNA sub-fractron im 


whu h does have a ¢ OTN positron almost ick al to the 


corresponding DNA (ref. 3) 


experiments 
Venus! 


The present work is 


concerned with analvaing the mue leotide ratios m 
sub-fractions of the RNA from organisms with 
varving GC AT ratios im the DNA 

chosen tor this work were Di plo- 


The organisms 


in which GC is equal to 38 per 
total DNA bases; Es herichia coli, GC oft 
cont and Micrococcus lysoderkticus, ac oft 
4 and Guild, W. R.., 
organisms were grown im “Tryp 
ticase (Balt. Biol.) at 37° C., with the 
exception of D. pneumoniae, grown ‘Bactotry ptos 
The bacterial growth was collected 
by cent nfugation, suspended in a 0 02 M tris(thyvdroxs 
methyl arninomet hane buffer V 
and the cells ruptured by passage 
5.000 Ib. pressure 


preumonie, 
cent of 
wh) per 
72 per cent (ref personal eom 
The 


medium 


munication). 


BON 


medium (Difeo) 


contamimng 


magnesium chloride, 
through a French pressure cell at 
The resulting suspension Was cleared of cell debris 
speed centrifugation followed by 
tion at 100,000g for 5 min Deoxvribonuclease was 
then added to break down DNA to relatively smal! 
It is impossible tor DNA of 


by low centrifuga 


polynic leotide units. 
this size-range Lo produce significant contamunation 
of anv of the final RNA fractions ce fined here. Three 
RNA detined as 
follows ; 
coll extracts for 
Spinco model L centrifuge 
all microsomal material of 


fractions were experimentally 
a first pellet result d from centrifuging the 
2 hr. at 100.0009 im & refrigerated 
This pe llet should con 
tain 50S sedimentation 


constant and larger as well as most 
resulted from centriftugme the super 


30S microsomes” 


\ second pollet 


natant of the previous centrifugation for 5 hr. at 
100.000g. This should contam mainly material 
wdimenting with sedimentation constants between 
5S and 30S For the third fraction, the super 


natant of the second fraction was adjusted to pu » 
with acetiu acid, the resulting precipitate collected 
by low speed centrifugation, and red ssolved in pH 7 
buffer. This solution contams ‘he soluble RNA of the 
eoll Each of the nine fractions defined above was 
then extracted with water-saturated phenol twice 
according to Kirby*. Relatively pure RNA was then 
precipitated bv addition ot two cold 
ethanol, collected by centrifugation, washed again in 
ethanol, and stored at —20° C Approximately 10 
mgm. of RNA from each fraction was hydrolysed in 
1 N potassium hydroxide at 35 C. for 18 hr., the 
potassium ion being afterwards removed by neutraliza 
| This procedure degraded the 


volumes of 


tion with perchloric aci 
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Table 1. COMPOSITION OF RNA Fractions. C, G, 
AND A REFER TO CYTIDYLIC, ANYLI AND ADENYLI 
AcLDS RESPECTIVELY 

Large Small Soluble 
microsom microsom RNA 
RNA KN 
‘ 19-2 In? OS 
4 25°4 0-4 25-4 oO 
@ 1-6 49°6 1-2 
1 40-4 1-1 2 Ud 
‘ Or 207 24-7 
i 17 1-9 4 ou 
2t)-s O-4 | 23°1 0-5 | 0 
i 23-0 4 ly oh 
( G 654-1 l 1-8 | l 
4 1-2 | 46 43-0 


RNAtoaminture ot 2 and 3 nucleotides® The ribo 
nucleotides of the four main bases were separated by 
na buffer at pH 3-6, according 
to the methods of Markham and Smuth! The paper 
strips contaming the nucleotides afterwards 
seanned with an ultra-\ iolet lamp (‘Mineralight to 
locate the separate nucleotide bands. Each band was 
then cut out and eluted in phosphate 
buffer pH 7-5. The ultra violet absorption spectrum 
band determined in the 
range 2350-2900 A. Known mixtures of 2’-, 3’-ribo 
nucleotides were run through the entire hydrolysis 
procedure in order to determine properly the amounts 
nucleotide present in the hydro 

13 electrophoretic runs were made on each 

separate hydrolyses by 
h microsomal RNA fraction 

differences: in nucleotide 
f the same RNA 


paper elect rophoresis 


were 


overnight 


for each nucleotide was 


of each 

lysates. 7 
fraction. At least 
potassium hydroxide of ea 
oceurred No significant 
ratios between different hvdrolvses o 


two 


traction were observed 

The results are presented im Table 1. The values 
f all determinations on @ given 
Errors are presented as pr bable error. The 
base ratios for the first RNA fraction of F. colt (larg 
are the same as those given by Spahr 
7OS microsomes, except for 


represent averages © 


satuple. 


THICTOSOTLIICS 
and Tissieres for col 
the value of cytosine, which is significantly lower in 
the present instance!!. 

The most obvious result, im 
these RNA fractions has a 
that of cell DNA. However, 
of a given organism does seem 
in the composition of all the 
three such fractions from each organism there is a 
statistically significant merease im evtosine and 
decrease in adenine as the GC content of cell DNA 
In two of the three cases there is also a 
rise im guanine content, but the results do 

clear indication of uracil changes as a 
content of DNA; a drop in uracil is 


Table 1 is that none ot 
base ratio approaching 
the DNA composition 
to be reflected slightly 


RNA fractions. In all 


Increases. 
significant 
not 
function of GC 


give a 


suggested. 


Generally, there is no statistically significant 
difference between the composition of RNA from 
small microsomes and that of RNA from larger ones 
for any given organism. The only exception to this 
is that in M. lysodeikticus cytosine represents a 
significantly higher per cent of total bases in small 
microsomes than in large ones. 5} alr and Tissiéres 
found similarly that the fraction of cytosine in RNA 
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from 30S microsomes was significantly lugher than 
that in 50S microsomal RNA in E. coli"! 

A difference in composition between soluble RNA 
ind microsomal RNA exists. Soluble RNA is signitic 
antly higher im eytosine and lower in adenine than is 
microsomal RNA However, there is no significant 
difference in the guanine and uracil composition of 
the microsomal and soluble RNA’s. 

In these experiments I have been 
lemonstrate a fraction of cell RNA that has a com 
of its corresponding DNA 
How 


been 


unable to 


position equal to that 
assuming uracil to be equivalent to thymine). 
stated fraction has 
reported for yeast 
all the fractions in the present work are heterogeneous 
n that they contain a small amount of RNA which 
has base ratios equivalent to its corresponding DNA, 


above, such a 
It seems a possibility then, that 


ever, as 


thus producing slight variations in the average base 
atios of each fraction in the direction of the base 
ratios of the corresponding DNA‘s 


Worst 
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Total Cytochrome Oxidase Activity 
and its Relation to Basal and Maximal 
Metabolism 


CHE study of the values of the basal metabolic rat« 
in mammals and its relation to body-weight has been 
the object of many papers and reviews since the middle 


of the nineteenth century. On the other hand, very 


few data are available concerning the upper limit of 


only individual values are 
concerning the maximal 


The mecom 


animal metabolism ; 
found in the literature 
metabolism of some mammals and man 
pleteness of the available data and their suitability 
with the 


for comparative connected 


difficulty in obtaining the state of maximal perform 


purposes are 
ance in animals. In addition, in many of the animals 
used, maximal oxvgen consumption can be obtained 
only under simultaneous application of work and 
lowered that the working and 
thermoregulatory capacity of the animals are used 


temp ratures, so 


as well. In these conditions, however, a rapid decrease 
of metabolism oecurs as a result of cooling the animals. 
as I have already shown! ; it is very difficult, therefore, 
to find out the period of greatest oxygen consumption. 
Nearly all the data in the literature seem to be affected 
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by this error, and the results obtained are, therefore, 
probably lower than true maximal values. 

J have looked for other possibilities for a more 
precise determination of maximal metabolism. — It 
has been found that there exists a constant quantita 
tive relationship among different oxidative enzymes 
and that the aetivity readily 
becomes adapted to various conditions ; 


evtochrome oxidase 
this suggests 
that an excess of oxidative enzymes is not present in 
tissues. It would be that the 
maximal possible oxygen consumption of animals 


expected, therefore, 
and organs will correspond to the terminal oxidative 
enzyme, the cytochrome oxidase 

I have therefore determined the 
oxidase activity of whole organisms at 37° C 
metrically and the 
thus obtained have been compared with the values 


eytochrome 
mane 
values of oxygen consumption 
of maximal working metabolism measured in living 
animals Before 
depilated, the 
carcase ground in a meat grinder. 

The total cytochrome oxidase activity was determ 


the animals were 
the 


homogenization 


digestive tract removed and 


ined in six species of rodents (bank vole, field vole, 
golden hamster, rat, guinea pig) of body 
weight 19-700 om It found that the total 
cytochrome activity is proportional to a 
power of the body-weight, the exponent being very 


THOUSe, 
was 


oxidase 


near that found for basal metabolism, namely, 0-67 
(Table 1). A similar relationship was also found in 
various organs and in the museulature of some other 


AVEKAG YrOCHROWE OXIDASE A 
MAMMALS 


{16 


the total evtochrome 
found to be very nearly the same 
animals ; the 
(Table 2) 


values of 


i bsolute values of 


The 
oxidase activity are 
whol 
differenc: 25 per cent 
Later experiments have shown that the 
cytochrome oxidase activity measured at 37°C. are 
not the true maximal values ; maximal oxygen con 
sumption is reached at other temperatures, which are 
different for different this factor may 
diminish the difference between the values of total 
evtochrome oxidase and maximum metabolism. 


as the maximal metabolism of 


does not exceed 


animals® ; 


COMPARISON OF MAXIMAL METABOLISM VALUES WITH VALURS 
oF AKROBIC METABOLIC CAPACTTY IN VARIOUS MAMMALS 


Table 


Maximal! Difference 

metabolism (percentage 

l. oxvwen nl. oxy of maximal 
metabolism) 


Golden hanister 40 
Mouse 
Field vole 16-10 20-30 


Bank vole 22°40) 


In oo 


* Cytochrome oxidase activity was measured at and referred 


to 1 gm { bodv-weight without digestive tract 


Car. 
J 
Pas 91 
11 Tat IN VARIOUS 
rd Sei., 46, 804 
45, Weight of Cyt. ox 
inimal Weight activity Total 
phus. Acta, 26 withou of dry mi eyt. ox 
‘ digestis substance gen wetivity Month 
Hollingwort! tract win.) magn. dry mil 
vin substance) oxvgen 
pix 210 202 4) 24-1264 4.570 V-VI 
Golden 
1951) hamster “40 16s 62 6 iX 
Bank 
vole 4 605581 IX-XI 
Field 
| 
i 
ny, 
+ 26 
17 | é 
4 
x 
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\ similar close correspondence between the values 
of the total cytochrome oxidase activity and maxi 
mum oxygen consumption during phy sical work has 
been recently found in an insect®. Thus this seems to 
indicate a more general relationship. The me thods 
with which these two values were obtained are, how 
ever, so different that they should not be re garded as 
phy siologically identical, and ] sugyest the term 
aerobic metabolic capacity’ for the total activity of 
cytochrome oxidase, measured manometrically at 
the optimum temperature and expressed as oxygen 
consumption, while the values obtained with living 
animals should be referred to as ‘maximel metab- 


olism’. 

It seems to me that the determination of the 
aerobic metabolic capacity may be of value, especially 
for comparative purposes, as it Is readily found and 


density 


Optical 


is much more reproducible than the value of maximal 


metabolism. 
LADISLAV JANSKY 
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A Requirement for 2-Thiouracil of 
2-Thiouracil-grown Escherichia coli under 
Conditions of Ornithine Transcarbamylase 

Repression 


PYRIMIDINE analogues may interfere with nucleic 
acid m>‘abolism by inhibition of the conversion of the 
free pyrimidine bases to the corresponding nucleo 
tides or by production of abnormal nucleic acids 
containing substituted pyrimidines. Recently it has 
been found that an analogue may also function by 


negative feed-back control and thus inhibit the 
2 


1u*) 


formation of the normal metabolite! 

This communication deseribes an additional effect 
of the uracil analogue 2-thiouracil which was observed 
under conditions of ornithine transcarbamylase 
repression. A mutant requiring ornithine, citrulline 
or arginine (.V7-38 A-23) derived from Escherichia 
coli strain W was used. 2-Thiouracil was added 
to colls of this mutant, in logarithmic phase, grown 
with aeration in minimal medium supplemented with 
glucose and arginine. As is shown in Fig. 1, a linea 
increase in optical density with time from 45 to 180 
min. is Observed. When cells grown for 45-135 min 
in the presence of 2-thiouracil were plated on minimal 
medium supplemented with arginine, up to 90 pe: 
cent of the cells lost their ability to form colonies 
(Fig. 2). 

However, when the 2-thiouracil-grown cells were 
plated on minimal medium containing 2-thiouracil. 
all the cells were capable of colony formation. It 
can be seen from Fig. 2 that after pre-incubation 
periods with 2-thiouracil exeeeding 135 min., the 
proportion of the cell population capable of colony % 
formation on minimal medium without 2-thiouracil Incubation time with 2-thiouracil (min,) 
increased. Eventually the same colony count was Fig. 2. Colony counts of strain M-39 A-23 preincubated with 
observed on minimal agar plates with or without 20 wgm./ml. arginine and 200 «gm./ml. 2-thiouracil for the periods 


"Mas indicated, then plated on minimal agar plates with( ©) and with- 
2-thiouracil. The transitory nature of the 2-thiouracil out (@) 50 vgm./ml. 2-thiouracil 


my-forming cells/ml, ( 
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requirement was found to be due to changes in the 
level of arginine in the pre-incubation medium 
Exhaustion of arginine relieved the cells from th: 
2-thiouracil requirement 

The 2-thiouracil requirement 
when the mutant grown 
the presence of citrullme 


also obtamed 
2-thiouracil in 
when the 


was 
with 
However, 


Wiis 


mutant was grown with 2-thiouracil in the presence of 


ornithine, inhibition of growth was less marked and 
neither loss of viability nor a 2-thiouracil requirement 
was observed when these cells were plated on to 
minimal medium 

Wild-type E. coli W cells are only slightly inhibited 
by 2-thiouracil. However, when arginine was added 
to the growth medium, 2-thiouracil exerted a marked 
inhibitory effeet and showed the 2-thiouracil 
requiremont 

In all the described, the 2-thiourac:! 
requirement oceurred when the synthesis of ornithine 
transcarbamylase, which catalyses the conversion of 
ornithine to citrulline, was repressed. This repression 
n FE. coli W and its mutant with arginine o1 
but not with ornithine. In BE. colt B, a 
nom-repressible strain®, no 2-thiouracil requirement 
ondit 


also 


occurs 
citrulline 
was observed wn r the « oms ce scribed 


suggest « raechanism based on the 


between 


ults 


relat 


These res 


metabolic onshiy visting 


and uracil 


irbamyl aspartate—diliy 


rotate 


* ur 


It has been suggested that these svntheses are to 
some extent competitive’ and regulated by negative 
feed-back mechanisms’ 

Preliminary 
the feed-back action of uracil 


late the 


that 2-th 
Experiments are now 
the 2 


results show ouracil 


m progress to mechanism of 
thiouracil effeet deseribed 
We are indebted to Dr. B. D. 
V/-39 A-23 used in this investigation. 
ApA ZAMIR 
Rota Ben-Isuai 
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A Fatty Acid! Protein Complex in Human 
Hair 


Ix an earlier publication' a new sensitive method 
for the detection of small amounts of damage to 
human hair was reported The method 
counting the numbers of cuticular and cortical cells 
in the liquid after treating the hair under standard 
conditions with papain/bisulphite solution. When 
the ratio of cuticle cells to cortical cells is low. the 
hair is assumed to have been damaged in some way. 
Soxhlet extraction of the hair with ethanol increases 
the rate of breakdown, but ether, benzene and many 
other non-polar solvents do not affect the ratio. It 


olves 
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Was suggested that a substance solubl: 
in aleohol but not im non-polar solvents exists in the 
hair which maintains it intact during papain digestion 
This protective substance has now been isolated from 


ethanol extracts and identified as a fatty acid/protein 


protect ive 


complex. 

Isolation by solvent fractionation was impracticable 
the denatured at liquid/liquid 
the method of 
the material 

Successful 


materials 
Siliea fractionation by 
also unsatisfactory as 

adsorbed on the silica. 


because 

interfaces 
Hanahan?® 
was irreversibly 
isolation was achieved by electrophoresis on poly 
urethane sponge in dilute acid at pH 2-5 
Under these conditions fatty acids and neutral fatt, 
materials do not move, but the complex moves 
towards the negative electrode. Analysis of the 
isolated complex shows that it consists of 20-30 per 
cent fatty acid and 60-70 per cent protein, which 
vield substantial amounts of lysine but very little 
Methyl esters of the fatty acids are not 
normal GLC conditions, but the 
indieates thers is considerable 
variation between samples. ‘Treatment of alcohol 
extracted hair with an alcoholic solution of the com. 
plex reduces the rate of breakdown of hair to the 
This is not due to enzyme inactivation, 
casein by papain is not 
The complex 


acetic 


cystine. 
volatile under 


mass spectrometer 


normal level 
the degradation of 
affected by the presence of the complex. 
is positively charged in acid solutions and the rate of 


since 


migration on paper clectrophoresis decreases as the 
PH is made more alkaline until no movement is 
observed at pH 6-0. The complex then remains at 
the origin at pH values up to 9-5. This, combined 
with the high level of lysine, suggests that the fatty 
acid is combined through the amino-groups of the 
lysine so that the effective isoelectric point is in the 
range for normal proteins. In alkaline solution, 
negatively charged fatty acid residues are removed 
and this maintains the electrical neutrahty of the 
protem 
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publish this communication. 
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Distribution of Acetylcholine and 
Cholinesterase in the Heart of White Rats 


THE opinion has been advanced that acetylcholine 
acts in the heart not only as the mediator of the 
vagus nerve but also as the so-called local hormone 
in local extraneural regulation of heart activity and 
that in this last function it is closely associated with 
heart automation'. If this view is correct, it can be 
assumed that the most rapid turnover of acetyl 
choline will occur in those parts of the heart which 
possess the highest degree of automation. In order 
to verify the correctness of this assumption, experi 
ments were carried out in which the distribution of 
acetylcholine and cholinesterase in different parts of 
white rat heart was examined 

White rats of either sex were used. 
weighed 190 365 On aceount of 


The animals 


gm the small 


rulline —+ arginin 
ir 
+ aspartate 
‘ 
% 


w24 


amount of tissue available, two anunals had to be 
ised for each experiment when the content of acetyl 
four animals when the 


1 he animals 


holine was estimated and 


assayed 


activity of cholinesterase was 
were killed by a blow on the head and decapitated 
The heart was removed and sectioned as follows 


t d from the ventricles and cut 


the first part represent ¢ d the region 


he atria were separat 
nto three parts ; 
the of the right Superior Vena Cava imto 
the right atrium, the second preart the rest of the right 
atrium the the third repre 
sented the left atrium ; samples of suitable size were 
removed from the left and The 
content of acetylcholine bound in heart Wats 
estimated by Rot hs« huh method 
modifications proposed by VIk*. The 
Was assayed on the basis of the 


with septum part 


right ventricles 

tissue 
employing 
activity of 
cholinesterase rate ol 
degradation of acetylcholine during incubation of the 
homogenate ot the corresponding part of the heart in 
acetylcholine chloride 
The concentration of 
method 


a medium contarmmng 200 
for 30 min. at 38° ¢ 
Was estimated by 


per mil 
acet vicholine 
based on the transfer of acetyicholine to the ferric 
Intensity of the 


apect ro 


chemi al 


complex of acetohydroxamic acid. 


red colour was measured with a Coleman 


photometer at 540 mu. 


Fable 1 CONTENTS OF ACETYLCHOLINE (ACH) AND ACTIVITIRS OF 
CHOLINESTERASE (CHE) IS DIFFRRENT PARTS OF Waite Rat 
The figures in brackets represent the number of experiments 


Ath content Activity of 
Part of the heart Sp Chek SD 
The region near the open 
ng of the right superior 
vena cava into t right 
rium 07 115 129 74 
The rest of the right atrium 
witt tum ‘1 114 


Table l. 


of acetvicholine is expressed as ugm./gm. 


The results are summarized in The 
content 
fresh tissue and the activity of cholinesterase as ugim 
thixture 
of acetylcholine was determined in the 
‘ia only as heart ventricles of 
rats had been known from the paper of Rothschuh*‘. 
lhe ventricles are known to contain much less acetyl- 
choline than the atria, the right ventricle having a 
higher motyicholine than the left 
The highest content of acetylcholine and activity of 
cholinesterase were detected in the near the 
opening of the s iperior Veta Cava, whence the levels 
decrease in the listing the individual 
parts of the heart in Table 1. The above-mentioned 
gradient of distribution of acetylcholine and cholin 
The 


nore 


acetvk hol me ¢ hloricl decomposed by l ml 
The content 


at its distribution m 


content of one 


region 


clurect yon of 


esterase Was found m all cases investigated here 


acetylcholine decreases much 
markedly than the 


shown in Fig. 1, in whi h the content of acetylcholine 


content ot 


activity of cholinesterase, as 


and the activity of cholinesterase are expressed as 
percentage of the basic value which was identified 
with the value from the opening of the superior 


The right-hand side of Fig. | 
the distribution ot cholins SLeTAaASO, the left-hand side 
the data of the 
content and left ven 
tricles were computed from Rothschuh’s results*. 
It follows from the results that the highest content 
of acetylcholine and the highest activity of cholin- 


vena cava. represents 


the distribution ot acetylcholine ; 
of acetvicholine im the right 
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threat the heart 


found im 
where the rhythmic impulses regulating the automatir 


esterase are to be part ot 


of the heart are normally generated. This 
finding is in agreement with the results of Mazel 
Holland®, who found that the most rapid turn 


over of acetyvicholine in poikilothermic animals occurs 


activity 
and 


in the sinus venosus, that is, in the part of the heart 
which possesses highest automation as assessed from 
results support the view that acetylcholine turnover 


the frequency of contractions of isolated parts 


of considerable signiific IN processes W hich repre- 
of the heart. <A 
Phuysioloqia 


sent the basis of automatic activit: 
detailed report 


hohe moslorenia 


will he published In 
1. 
S. TUCEK 
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Institute of Medical Chemistry 
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Pfiigers Arch., 258, 406 (1954). 
Path. Pharmakol., 235, 19 (1958) 
Pfliigers Arch., 258, 451 (1954 
W. C., Cirenlation 6, 634 
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Pharmacological Specificities of Neurones in 
an Elementary Central Nervous System 


mvestigations by us! 


RECENT 
on the central nervous svstem of the 
depilans revealed acet yicholine as : 
transmitter of inhibition. The evidence 
by electrophysiological methods ; different 
the abdominal ganglion of this animal were impaled 
according to previously 
observed 


pharmacological 
mollhuise Aplysia 
possible synaptic 
was obtained 
cells in 
by glass microelectrodes 
described techniques? and their reactions 
in the presence of different drugs. It was thus shown 
that externally applied acet vicholine in cones nirations 
up to 10°" hyperpolarizes the membrane and mimics 
the inhibitory postsynaptic potentials in cells having 
inhibitory input (conventionally designated as // 
cells), whereas other cells hay Ing only exeitatory Irhppuat 
(D-cells) are depolarized by acety lechol ne (Fig. LA) 
In both Causes the impedance of the me nbrane drops 
to a low level. The action of acetylcholine on //-cells 
is reversed when the level of polarization of the 
membrane is increased by artificially applied current 
The reversal-level for acetylcholine potentials and 
inhibitory postsynaptic potentials have equal values, 
suggesting an identical selective permeability varia- 
tions of the membrane. In D-cells the equilibrium 
level is close to the zero membrane potential, indicat 
ing a different and non-selective permeability change 
Local electrophoretical injections of acetyicholine 
disclosed a type of response which is identical in 
synaptic regions as well as in proximal extrasynaptie 


| 
Per cent 
Fig. 1 The distribution awetvicholine ned linesterase 
wied) in different parts of white rat 1 t 1. Values for th 
me tl pening of the right ena Cay nm th 
whit J. the rest of the right with septum 
left atrium; 4, the right ventricl the left ventrich 4 
: 
Lett ventricl 71 2-65 (6) 
4 
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horizontal line) on the 
iplusia ganglion cells 
neurones 


Spike 
Simul! 


Fig. 1. Action of different drugs 
ictivity of spontaneous D and H 
taneous intracellular recordings from t 


membranes ; but the axonal svnaptic fields are more 
sensitive to acetylcholine than the somatic membrane 
where, as usual in there are no synaptic 
p-Tubocurarine and atropine im exte rnal 
poten 


molluses, 
terminals®. 
solutions reduce the imbhibitors 
tials as well as the action of acetylcholine, whereas 
eserine first lengthens the inhibitory effeet and then 
reduces the size of inhibitors POSTSV rt ie potentials 
by inactivating the membrane > @X 
citatory postsynaptic potentials in He-cells are not 
affected Consequently, we conchided that the 
inhibitory the Aplysia central nervous 


postss 


svnapse it 
system is cCholmergu 
Vers striking were the Opposite reactions to acetyl! 
choline of contiguous cells ; and it was interesting to 
seo that this specific difference of the two types of 
with other types of druys 
usually considered as having @ synaptic 
However, the type of response 1s different 
aot vl holine action Noradrenaline in solutions type 
in contrast to acetvicholine. hyperpolarizes 


neurones appears also 
action 


from 


50mV B 


5HT 10-5 


Fig. 2. A, Simultaneous intracellular recordings from two spon 
taneous 4 plysia cells of different type on application of 5-hydroxy 
tryptamine. B, The primary excitatory effect of SHT onan H-cell 
is masked by inhibitory postsynaptic potentials due to a simul 
taneous activation by the drug of inhibitory interneurones 
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and mhibits the J-neurones and activates the HM type 
(Fig. 1B). Adrenaline has the same effect, but is 
about five times less active than noradrenaline 
y-Amino-butyrie acid (GABA), the participation in 
inhibitory processes of which was re¢ ently discussed* 
usually has a depolarizing and excitatory effect upon 
the H-cells, whereas the })-colls, devoid of mbhibitory 
hyperpolarized and inhibited 
H-cell is inhibited by 


but this action is not similar to the charac 


input, are always 
(Fig. 1¢ 
GABA; 


teristic transient hyperpolarization provoked by this 


In Cases the 


drug in D-cells 

5-Hydroxytryptamine (5H'T) excites the two types 
H and D. but its effeet is more than ten times more 
intense on D-cells (Fig. 24). 5SHT is apparently 
present im the molluscan nervous system*, and its 
participation im transmission has also been 
considered’. 

When the effect of drugs is studied by perfusing the 
whole ganglion, the true pattern of response of the 
membrane to the drug may be changed by the mter 
ference of interneurones, Which are also affected by the 
drug. Forexample, 5H, the primary action of which 
is excitatory, can indirectly inhibit an H-cell by exeit 
ing at the same time an inhibitory interneurone, thus 
producing inhibitory postsynaptic potentials im the 
impaled cell (Fig. 28). This may be avoided by 
injecting the drug locally ; but the perfusion has the 
advantage of giving additional information about the 
action of the drug on the interneurone, the activity 
of which synaptic pattern 
recorded im the cell by intracellular electrode. This 
method enabled us to establish that the inhibitory 
internuncial neurones, responsible for the inhibitory 
input on H-cells, are of the D type. 

Conclusions from this work may be sumunarized as 


in reproduced in the 


follows : 4 

(1) Two types (/7 and D) of neurones with different 
and specific pharmacological properties are present 
in the central nervous system of Aplysia. These 
specihiert ies are demonstrated by the response of the 
H- and D-cell membranes to acetylcholine, nor 
adrenaline, adrenaline, SHT and GABA. 

(2) The type of pharmacological response 18 the 
same on the synaptic and extrasynaptie regions close 
to the cell body 

(3) The pharmacological pattern of the inhibitory 
interneurone corresponds to the D-type. 

(4) These differences m pharmacological specificit les 
of neurones with apparently no special localization 
in an elementary central nervous system show the 
difficulties presented by pharmacological studies of 
neuronal groups and the advantage of concentrating 
the pharmacological analytical research as much as 
possible on clementary structures 
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Apparent Absence of Amines in 
Cerebrospinal Fluid of Phenylketonurics 
THe mechanism by which mental defect is produced 

m phenylketonuria is unknown. No correlation has 
heen found in patients having this disorder between 
the of mental defect and blood-levels of 
phenylalanine or phenylpyruvate, or urmary excre 
tion of phenylalanine, phenyllactate, phenylpyruvat: 
The possible implica 


degree 


or o-hydroxyphenylacetatoe' 
tion of biologically active amines has been examined 
papers. Mitoma et al.* administered 
tyrosine and m-tvrosine to experimental animals 


in several 


and observed conversion to the corresponding amines 
attendant system 
and convulsions the 
in phenylketonuria with an excessive 
also 


n brain, with central nervous 


stimulation Association of 
mental ce fect 
production of 
seers possible that overproduction of phenylethyl- 
amine may be responsible for the disturbance in 
Jepson et al? have recently 


o-tvramine was suggested It 


cerebral metabolism 
shown that administration of a monoamine oxidase 
inhibitor to phenylketonuric individuals results in an 
increase much greater than normal in the urinary 
excretion of phenylethylamine, but not of 0-tyramine 
The mental defect in phenylketonuria may also be 
due to an underproduction of amines vital to normal 
brain function. Pare et al.* have reported low serum 
serotonin-levels and urinary excretion of 
5-hydroxyindoleacetie acid in phenylketonuria. They 
that one or more aromatic acid metabolites 
of phenylalanine imhibit 5 hydroxytryptophan de 

carboxylase, the enzyme responsible for the produ 


cle “Tease 


suggest 


tion of serotonin. 

It was felt that the demonstration of the presence 
or absence of biologically active amines in cerebro 
spinal fluid might give clues to the mechanism of 
the mental defect in Because 
cerebrospinal fluid is formed in the ventricles and 
bathes the brain, it may be in a better position than 
the biochemical changes 


phenylketonuria 


other body fluids to retiect 
occurring in the In the recently 
cliseovered disorder the 
concentration of argininosuceinic acid has been found 


brain in 
argininosuecinicaciduria’, 


to be greater in cerebrospinal fluid than in plasma, and 
may reflect a derangement 

In the present work, 4 phenylketonuric children 
and 4 control children of similar ages having mon- 
volism were given orally a potent monoamine oxidase 
inhibitor, 8-phenyl/sopropylhydrazine (‘Catron’, JB 
516), in a dosage of 9 12 mgm. once daily for 12-14 
days. Before and again after 12-14 days of mono 
amine oxidase blockade, 10 ml. of cerebrospinal! 
fluid was obtained from each patient by lumbar 
puncture. Cerebrospinal fluid was stored at 20° C 
until used. None of the patients exhibited any con 
sistent change in behaviour while receiving ‘Catron . 
other than that expected incident to the discomfort 
of removing cerebrospinal fluid. 

Specimens of cerebrospinal fluid were deproteinized 
by ultrafiltration at 5° C. for 24-36 hr. Amines 
were absorbed on the resin ‘Amberlite CG-50', type 2 
H* form) according to the method of Awapara et al.*. 
Each filtrate of cerebrospinal fluid was shaken for 
1 hr. with | gm. of resin on a mechanical shaker, 
the resin was washed with water in a column, and the 
bases were then eluted with 4 N acetic acid. The 
eluate was lyophilized, and the residue was dissolved 
in 0-5 ml. of 10 per cent aqueous 2-propanol. 

The concentrates of cerebrospinal fluid were 
chromatographed one-dimensionally on Whatman 


in cerebral metabolism 
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No. 1 paper in butanol/acetic acid/water (12:3 : 5) 
The equivalent of 1 ml. of original cerebrospinal fluid 
was applied to each chromatogram. Individual 
chromatograms were prepared from each specimen 
for development with ninhydrin, diazotized p-nitro- 
aniline, and p-dimethylaminocinnamaldehyde. As 
little as 0-05 ygm. of serotonin, 0-25 ugm. of o-tyr- 
amine and 0-25 ugm. of phenylethylamine could be 
detected readily. Graded amounts of these authentic 
amines were chromatographed simultaneously on 
the same sheet with each specimen of cerebrospinal 
fluid. 

No amines were detected in 1 mi. of cerebrospinal 
fluid from each of the 4 phenylketonuriec and 4 
mongoloid patients, either before or during mono 
amine blockade. The unused portions of 
concentrates of cerebrospinal fluid obtained during 
monoamine Oxidase blockade were then pooled, and 
most of the salts and basic amino-acids were removed 
by precipitation with ethanol and acetone according 
to the technique of Rodnight’. Again, no amines 
were detected on chromatograms prepared from 
10 ml. of pooled phenylket onurie or pooled mongoloid 
cerebrospinal fluid. 

The efficiency of the recovery pre wedure for @rmiTwes 
in cerebrospinal fluid and the possibility that amines 
might he cle stroved during deproteimization by 
monoamine oxidase naturally present in the cerebro 
spinal fluid were checked by adding authentic amines 
to cerebrospinal fluid. 2 ugm. of and 
10 ugm. of phenylethylamine per ml. were added to 
cerebrospinal fluid obtained from phenylketonuri« 
and mongoloid patients prior to monoamine oxidase 
blockade. The cerebrospinal fluid specimens were 
incubated for 4 hr. at 37° C. to 
enzymatic action, and then 
ultrafiltration for 36 hr. at 5° ¢ 
and chromatographed 
Recoveries of added serotonin and pheny! 


oxidase 


serotormin 


promote possible 
were deproteinized by 
Tho filtrates were 
processed as previously de 
seribed. 
ethylamine were about 75 per cent 

The results show that cerebrospinal fluid of each 
phoenylket onuric 
blockade contained less than 0-05 
and less than 0-25 ugm. of phenylethylamine and 
o-tyramine per ml., and that phenylketo 
nuric cerebrospinal fluid contained less than 
0-005 and 0-025 ugm. per ml. respectively of these 


patient during monoamine oxidase 
of serotonin 


led 


The failure to detect amines m phenylketonuri: 
and mongoloid cerebrospinal fluid during mono 
amine oxidase blockade may be due to insufficient 
sensitivity of the technique used. Published reports 
suggest that the concentration of amines in cerebro 
spinal fluid is very low, if indeed they are present at 
all. Sachs*, using a biological assay method, found 
serotonin in cerebrospinal fluid of some patients with 
head injuries and brain tumours. It is possible. 
however, that this serotonin may have been derived 
from bleeding into the subarachnoid space. Weil 
Malherbe and Liddell* determined epinephrine and 
norepinephrine fluorimetrically in cerebrospinal fluid. 
and found these amines present in average concentra 
tions of 0-9 and 2-8 ugm./I. respectively. The possi- 
bility that, in the present experiment, amunes origin: 
ally present in the cerebrospinal fluid in low concentra- 
tion were destroyed enzymatically has not been 
excluded, but this seems unlikely since the patients 
were given potent monoamine oxidase inhibitor, 
and in view of the recovery of added authentic amines 
after incubation of cerebrospinal fluid 
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It is likely that 


4768 


many intracellular biochemical 
alterations in the brain are not reflected in the 
cerebrospinal fluid. For example, y-aminobutyrie 
acid, present in relatively large amounts m the brain 
and the retina but not elsewhere in the body, is not 
normally found in cerebrospinal fluid \ failure to 
tind amines in cerebrospinal fluid, even during mono 
amine oxidase blockade, may result simply from 
mability of these substances to penetrate from the 
brain or blood into the cerebrospinal fluid. Thus the 
results of the present work do not exclude the possi- 
bility that the mental defeet in phenylketonuria may 
he related to an underproduction of serotonin, or an 
over-production of phenviethylamine or o-tyramie 
This work was supported by a grant from the Ford 
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Dynamics of Renal Proximal Tubular 
Secretion 


\ NUMBER of exogenous substances such as peni 
cillin, ‘Diodrast’ and p-aminohippurie acid (PAH) are 
secreted in the proximal tubules. Nothing definitely 
is known about the mechanism of uptake of these 
substances in the tubular cells and further transport 
It is likely that enzymatic 
PAH reacts with an 
membrane since the 
The 
must 


nto the tubular lumen’. 
reactions are involved so that 
enzyme (carricr) in the cell 
kidney cells seem to be impermeable to it 
concentration of PAH therefore approaches 
in the vicinity of the cell. However, it 
traverse the wall of the capillary and the interstitial 
water before reaching the tubular cell. This probably 
takes place as diffusion along a concentration gradient 
The concentration of PAH in the capillary plasma will 
therefore never be zero 

It is, however, not reasonable to explain in this way 
extraction of PAH (£) as low as 0-90 or lower at low 
plasina concentrations since similar extractions have 
been found for PAH and ‘Diodrast’ although these 
substances have very different diffusion coefficients? 
When the flow of blood through the kidney is increased 
at unchanged arterial hematocrit, the extraction of 
PAH is considerably reduced (ref. 3 and unpublished 
work). 

When blood with a low plasma concentration of 
VAH (e,) reaches the glomeruli, fluid is filtered off, 
whereas the plasma concentration remains essentially 
unchanged. During the passage of the postglomerular 
capillaries the PAH concentration is reduced to 
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c,{1 EB) The total amount removed and secreted 
into the tubular ftiuid is the of the amounts 
abstracted at all levels of the capillaries with decreas 


Stith 


ing concentration of plasma 
It is well known that 
enzvimatic reactions, m this case the reaction which 
limits the transport-rate for PAH interstitial 
fluid into tubular fluid, depends on the concentration 
of the substrate. The reaction velocity is low at 
low concentrations and increases tO maximum 
which is uninfluenced by further imerease in the 
concentration of PAH (c) delivered to the tubular 
The relationship between reaction velocity 
concentration of expressed in 


the reaction velocity of 


from 


cells. 
and 
Michaelis’s equation : 


v Ve 


substrate is 


Km) (1) 


K,, is the Michaelis constant (the concentration of 
substrate at which the reaction proceeds at halt 
the maximal velocity) and + is the amount of PAH 
abstracted from the capillaries per unit length and 
unit time the concentration of PAH is de- 
creasing during the passage of the capillary, it follows 


that 


since 


de /dt (2 


where ¢ is the time of passage through the capillary 
By combination of these two equations and integra 
tion for the time ¢ between the limits for PAH 
concentration ¢, and E): 
E+ In(l/l — E)Km/eo 

The rate of flow of plasma through the capillaries 


is inversely proportional to the passage time when the 
capillaries remains constant. The 


(3) 


volurne of the 
equation may therefore be rewritten : 


E + Km (1/1 E)ic, 


where A, is a constant and f is the flow-rate. 

Maximal extraction values for PAH are obtained 
when its concentration is low (lower than A,,). The 
ratio Ky/c, is therefore larger than unity. 

Fig. 1 shows that the extraction of PAH is reduced 
when the renal plasma flow-rate through the post- 
glomerular capillaries is increased. The relationship 
between FE and percentage increase of flow of plasma 
is in good accordance with experimental findings (un 
published). The basis for Fig. | is the assumption that 
the extraction is 0-8 at a renal plasma-flow of 200 ml 
min. It is evident from the figure that the values for 
extraction of PAH at a given flow-rate are nearly 
identical whether the arterial plasma concentration 
for PAH is twice (filled circles) or ten times (open 
circles) smaller than K,,. This deduction is also in 
accordance with experimental findings. 

This hypothesis explains why the extraction of 
PAH may be reduced without a similar reduction in 
Tm for PAH. At high plasma concentrations the 
amount removed will not vary with blood-flow 
This can be shown by integrating the Michaelis 
equation with respect to capillary volume. The 


result is : 


Kf (4) 


T fK» In(l T feo) K, (5) 
where 7 is the total amount secreted per minute and 
K, is @ constant. When the load of PAH (fe, = L) 
delivered to the tubular cells is large compared with 
the amount secreted, the second term in equation (5) 
vanishes, and 7 reaches its maximal value, usually 
called Tm. Tn titration curves for PAH the relation 


4 
4 

= 
| 
hy 
fs 
be 
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200 


Renal plasma flow (ml./min.) 


pected extraction of PAH at various rat 


@. when Am’ 2 when A 


plasma 
Tm arul L Tm Is shown 


equation (5) may therefore be rewritten 
K, log(l (T/T alL/T m)) (6) 


where AK, is a constant when plasma flow is constant 

Fig. 2 the results for PAH.-titration of 
a 53-year-old normal man*®, and the stippled curve ts 
the titration curve for PAH as interpreted by Snuth* 


between 


ship 


show 


The other curve is plotted on the basis of equation 
Tm L Tm l abs reter- 


The shape ot the curve oby iously depends 


assuming 0-75 and 
ere 
on thus chou e, and curves whi h fit the « ntal 
According to equation (6) 
the tubular transport system 18 per cent saturatedt 
when the slightly than Tm, 
by per saturation more 
eight larger than never 
but 


luta better may be found. 


load is more twice 
requires a load 
Tm. Tm is 


apparent 


than times 


reached, only approached As from 


F 


The common #sStunption that there is no splay in the 


2, Smith’s and my estimates of 7 are different. 


titration curve of an individual nephron obviously 


has to be reconsidered 


3 4 
Load) 


2. PAH titration curve redrawn after H. Smith (ref. 6, 166) 


ig. 2. 
solid line shows titration curve if Michaelis’s equation is followed 
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\ simular reasonmg may be used for reabsorptive 
processes with a maximal reabsorptive capacity, but 
is more complicated since the decrease in concentra 
the during the 
proximal tubules is not only a function of the rate ot 
reabsorption of the but fiumetion 
of the considerable rate of water abstraction. 

The model proposed suggests that the rate-limiting 
process for the transport of PAH follows Michaelis 
This process is not necessarily localized 


tion of substrate passage of the 


substrate also a 


equation 

in the cell 
evidently 
in the interstitial fluid. The maximal rate of trans 
port may therefore depend on the concentration of 


membrane towards the tissue side, but 


is a function of the substrate concentration 


enzyme for the rate-limiting reaction 


inhibition of transport processes tay be mterpreted 


limes By 


of eurves 
K 


raate 


titration 


for chemical analogues the comstants | 


alony these 
and 
The 


same for 


Michaelis’ equation may be evaluated 
limiting process may, however, not be the 


Transport oft different analogues 
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Minimum Rates of Flow in Therapy with 
Sulphonamides 


kinetics of the 
of sulphisoxazole! and sulphamet hylt hiadiazole* in 


Recent work on the acetylation 
human beings indicate that exeretion of acetylated 
drug is the terminal step in a& two-step consecutive 
tirst-order process the first step of which is acetyla 
This kinetic model was tested for ability to 
describe the metabolism and exeretion of sulpha 
taken by adult humans under a 
standard test procedure When 0-5-gm 
taken, excretion of acetylated drug was well deseribed 
mathematical 


tion 
thiazole normal 
doses were 
by the appropriate expression! 
However, when one subject took a 
was not possible to deser ibe the exeretion of acetylated 
The test was 


1-0-gm. dose, it 


sulphat hiazole by the same ¢ Xpressron 
repeated with the same subject about two weeks later, 
and a water intake of about 500 ml.hr. maintained 
during the first 8 hr. of the test. This time exeretion 
of the acetylated drug was well deseribed by the 
Using the rate constants obtained in the 
to caleulate maximum excretion-rate of 


expression. 
second test 
acetylated sulphathiazole by this subject from a 1 -0- 
um. dose, and comparison of this rate with the average 
urine flow-rate during the expected time of occurrence 
of the maximum during the first test, indicated that 
the solubility of acetylated sulphat hiazole was exceeded 
at the average urine pH. It reasonable to 
believe that erystalluria had occurred during the 
first test with a 1-0-gm. dose which would prevent 
description of excretion by the expression previously 
found to hold when a smaller dose was taken. There 


was no evidence of hematuria on casual gross examin- 


seemed 
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ation of the urine specimens obtained in the first test 


with a 1-0-gm. dose. 

The fact that the excretion of at least three acetyl- 
ated sulphonamides!? can be described in terms of 
several rate constants allows the following generaliza- 
tion to be made concerning minimum rate of flow of 
urine needed in therapy with these sulphonamides m 
order to prevent erystalluria. 

Urine coneentration of acetylated drug is given by 


where Cu is the concentration in mgm./ml., 
execretion-rate of acetylated drug in mgm. hr. and 
dU /dt average rate of flow of urine in mil.jhr. It is 
usual in therapy to initial loading dose of 
drug, followed by maintenance doses at regularly 
This procedure establishes blood- 


dSue/dt 


give an 


spaced intervals, 
concentration and body-level at a nearly constant 
value. Exeretion-rate of acetylated drug is given by : 


dt 


wa (2) 


where &, is the first-order rate constant for excretion 
of acetylated drug in reciprocal hours and Sa is the 
amount of acetylated drug im the body at any time 
inmgm. The rate of change of acet vlated drug in the 
with time is 

3 
where &, is the first-order rate constant for acetylation 
in reciprocal hours, and g is the constant amount 
in the body in ingm. For simplicity in mathematical 
treatment, it is assumed that the 
ously absorbed and equilibrium in body 
immediately obtaimed. 
may be 
to obtain: 


dose is instantane- 
fluid is 


Equation 3 integrated and = constant 


evaluated at zero time 


Sa ‘ 


Equation 4 reduces to the following 


mitinite in terms of the experiment 


It can be ecaleulated on the basis of data available 
tor the mean value of k, for sulphisoxazole! that 
equation 4 is within 95 per cent of the value given by 
equation 5 in 40 hr.; with sulphamethylthiadiazole? 
in 4 hr., and with sulphathiazole (unpublished work) 
in about 8 hr. Substituting equation 5 in equation 2 
vives 


at 


Substituting equation 6 in equation | and rearrang 
mg gives equation 7 


if Cu in equation 7 is taken as the solubility of the 
acetylated sulphonamide at a given urine pH, 
then dU/dt becomes the minimum rate of flow of 
urine needed to prevent the occurrence of erystalluria. 

Some calculations made with equation 7 are listed 
in Table 1. Solubility was caleulated as a function of 
urine pH by the procedure of Krebs and Speakman’ 
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Table | WINiMtUM URINE-RATEs oF FLOW (ML./ 
Sulpha- 


Urine pH “ulphisoxazole Sulphamethyithiadiaze thiazok 


iw 420 
400 
370 
1 Zao 
170 


for sulphathiazole. Values for solubility of acety lated 
sulphisoxazole and acetylated sulphamethylthiad: 
azole at the several pH’'s were obtained from published 
values'. The mean value of £, used in each case was 
obtained from the work previously mentioned! *. 
The value of g was taken as | gm. and, from equation 
7, flow-rate is directly proportional to this quantity 

Calculation of minimum values of rate of flow 
assumes no supersaturation of urine can oceur, and 
that precipitation is immediate when solubility ts 
exceeded. 


Fino NELSON 


School of Pharmacy, 
University of California Medical Center, 
San Francisco 22. 


' Nelson, E., and O'Reilly, I., J. Pharmacol, Exp. Therap., 129, 365 
(1960), 
Nelson, E., and O'Reilly, I., J. Pharm, Set. (in the press) 
* Krebs, H. A., and Speakman, J. C., Brit. Wed. J., i, 47 (1946), 


* Handelin, F. J., and Malesh, W., Amer. Pharm, Assoe., Sci, Bd 


177 (1959) 


HAMATOLOGY 


Reduced Fibrinolytic Activity of Athero- 
sclerotic Sera causéd by an Increase in 
Low-density Lipoproteins in Blood 


work from several laboratories indicates 
bloods of atherosclerotic patients 
high cholesterol -level, elevation of 
elevated low 


are 


abnormalities im 
characterized by 
phospholipid ratio 
density lipoproteins?-* These 
reflected in a remarkably poor fibrinolytic activity of 
these bloods. The work reported here was carried 
out in an attempt to find out the cause of low fibrinoly 
tie aetivitv of such bloods (collected from patients 
with advanced atherosclerosis), and to determine the 
nature of the material responsible for the inhibition 
It is also hoped that such studies will enable us to 
tind out the cause of frequent coronary deaths among 
older people after they have had fatty evening meals 
The present work was based on analy ses of blood 
specimens obtained from patients having a history of 
myocardial infarction, in the belief that these patients 


and 
abnormalities 


cholestero!] 


had developed atherosclerosis. 

Blood samples collected from normal individuals 
(without known vascular or cardiac disease) between 
30 and 40 years of age and from those with a history 
of coronary infarction were tested for fibrinolytic 
activity. The ability to dissolve a fibrin clot was used 
to measure the fibrinolytic activity of these blood 
sera. To each specimen an equal volume of highly puri- 
tied fibrinogen® was added, mixed well and then throm- 
bin was added to the mixture to produce clotting. 
The concentration of fibrinogen in the final solution 
was 0-2 per cent. Fibrinolytic activity was also 
measured in some cases after activation of the serum 
with streptokinase’, In general, the fibrinolytic 
activity of normal serum has always been found to be 


029 
5-5 
6 0 
65 
0 
(1) 
|_| 
pat 
Ad 
ky 
| 
dt Cu 
3 
We! 
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30-35 per cent higher than the corresponding values 
atherosclerotic 


for sera collected from patients 
Table 

Chylomicra and low-density lipoproteins were 
removed from the sera with a Spinco model / 


preparative ultracentrifuge according to the method 
inveloped by Havel ef al.’ 

The removal of chylomicra and low-density lipo 
protems from the blood of 
results in an increase in fibrinolytic activity (Table 2 


atherosclerotic patients 
The subsequent removal of x lipoproteins from these 
blood samples does not alter their fibrinoly tre activi 
ties The removal of low density lipoprot ins thus 


nders these blood samples indistinguishable from 
normal bloods which have also heen subjected to 
ritlear treatrment 
Tal FIBRINOLYTIC ACTIVITY OF BEFORE AND APTER TREAT 


MENT 


Nornials Atherosclerotics 
| Percentage of clot Percentage of clot 
N Ag lysis in 16 hr No. | Age lysis in 16 he 
before after before after 
treatment treatment® treatment treatment*® 
l 70 100 l 65 
l 65 62 is 100 
| 100 57 $5 as 
7 33 | 75 10 7 64 
. 


in order to remove chylomicra 


serum was either treated with clivrofurm/methanol 
subjected to the method of Havel et al 
and low-density lipoproteins 


fepeated treatments (5-6 extractions) of normal 
semim or serum obtained from atherosclerotic patients’ 
blood with chloroform methanol mixture (1: 1 
volume), which chiefly the low-density 
lipoproteins, tends to raise the fibrinolytic activity of 
the atherosclerotic patients’ blood to the value of 
the normal blood after similar treat 


by 


TeTnoves 
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buted to the of low-density lipoproteins 
rather than any free phosphatides. Another point of 
interest is the fact that phospholipids extracted from 
the serum by the use of a chloroform methanol muix- 
ture cannot inhibit fibrinolysis, at least at the 
physiological concentration-level, since streptokinase 
activated plasminogen (streptokinase and human 
erum) requires almost as much time to dissolve a 
fibrin clot in the presence of phospholipids as in the 
absence of this material. 

1940, it known that blood, after 
repeated treatments with chloroform, becomes fibrino 


presence 


not 


has been 


lytic : but it is not known what factor or factors (that 
can be removed by chloroform methanol mixture) 
act as inhibitors of the fibrinolytic system of the 


ereulating blood. One possible explanation might 
be that they form some type of inert complex with 
either plasmin or plasminogen, thereby preventing 
the former fromm acting on its substrate (fibrin clot) 
or the latter (plasminogen) from being spontaneously 
The fact that chloroform 

methanol mixture can remove the factor o1 factors, 
acting as inhibitors in the circulating blood, implies 
their lipid nature. It 
conversion of plasminogen to plasmin is taking place 
all the time, although to a very limited extent ; the 
reason why there is no clot-lysis under these condi- 
tions is perhaps due to the presence of an inhibitor 
antiplasmin), acting against plasmin. If this explana 

correct then chloroform—methanol mixtur: 
actually removes this inhibitor from the blood; the 
fibrinolytic enzyme thus set free acts on fibrin clot 
Fig. 1). The fact that serum-treated streptokinase 
exhibits much higher clot-dissolving activity than 
the chloroform-methanol-treated (Table 3). 
and also the fact that streptokinase cannot enhance 


converted to plasmin 


is assumed that spontaneous 


tron 18 


serum 


fibrinolytic activity in bovine serum suggest that it 
acting in an entirely different way. The 
question is what it does then ? 

Streptokinase, as is known, combines with a pro 
activator present in blood to form an activator which 
then converts plasminogen to plasmin. The activator 
has all the properties of a proteolytic enzyme'® ; 
and it is known that the conversion of plasminogen 
to plasmin can also be induced by trypsin or other 
mould enzymes". Streptokinase has no proteolytic 
or esterase activity of its own; most probably it 
removes some specific inhibitor (anti-activator) from 
the circulating blood thereby facilitating the con- 
version of plasminogen to plasmin by the activator 
thus set free. In this scheme the consideration of the 
hypothetical pro-activator is superfluous. The reason 
why bovine serum, after treatment with streptokinase, 
does not acquire any fibrinolytic activity might be due 
to the absence of the activator in such serum 


must he 


ments, although originally the fib Plasminogen 
rinolytic activities of those samples 
had been different (Table 2). These Streptukinase Tissue activator 
Activator-Inhibitor — Activator Plasmin Urokinas« 
findings are in good agreement Trypsin 
with those reported by Greig and *K-inhibitor 
: mplex (in the presence tt 
Runde some years ago*. Similar sativater? 
treatments of the plasma with | 
petroleum ether (b.p. 40-60°C.), F Antiplasmin (lipid or 
which renders the plasma unclot lipoproteins in nature) 
acts as inhibitor 
table by Russell's viper venom and Clot’ lysis nets as 
caleium®*, fail to alter the fibrino 
Fig. 1 Mechaniam of action of streptokinase and chloroform/methanol mixture in the 


lytic activity of these blood samples 
The poor fibrinolytic activity of the 
cirenlating blood can thus be attri 


streptokinase removes the factor which inhibits the 
methanol mixture removes the antiplasmin. 


generation of fibrinolytic activity in blood 

activator, whereas chloroform 
Removal of low-density Ipoproteina from 
serum is the removal of the antiplasmin 


. 
Table 1. FIMRINOLYTIC ACTIVITY OF SERA 
na 
Normal \ rosclerotica 
Percer clot Percentage of clot 
“45 
Aur lysis thy No.| Ag lysis in 24 her 
3] 62 65 
> | 61 7 
6] 38 6 | 57 65 
7] 33 | 64 5s Be 
hs 
fe 
ae 
hy 
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Table 3. FIBRINOLYTK ACTIVATION WITH 


awh O-2o mil. serum, 0 0251 streptokinase s Was added 
this mixture was allowed to stand for 30 min ro this mixture 
» ml. purified fibrinogen solution was added and 0-025 ml. throm 
bin (10 units/ml.) was added to produce the clot. The time required 
f nplete lysis at 37° C. was noted in each case 


at 


fatty meals, particularly when eaten by 
patients, will have, as would be 
expected, an immediate effect on fibrinolysis. An 
increase in the phospholipid content of the blood 
under these conditions has been reported' and their 
importance in clotting has been also demonstrated® 
Under these conditions one might even expect a reduce 


Heavy 


at herosclerot ic 


tion in clotting time. 

It thus appears that the primary cause of death 
among atherosclerotic patients after a heavy, fatty 
evening meal is the failure on the part of the circulat 
ing blood to cause lvsis of small clots formed in small 
arteries. However, the positive effect of phospho 
lipids on blood clotting must not be overlooked, since 
this effect is at least partly responsible for enhancing 
clot formation. The relative frequeney of attacks 
among aged people of coronary thrombosis in the 
evening or after retiring may possibly be related to 
the above observations. 

This work has been carried out in the Department 
of Mycology at the Institute of Laboratories, Forest 
Hill, Mass. T thank Mr. James B. Gray for pro- 
viding me with facilities to carry the work 
I also thank Johnson and Johnson Research Founda 
tion for financial support 
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BIOPHYSICS 


Effects of Ultrasonic Radiation in 
Escherichia coli B using Fluorochrome 
Acridine Orange as a Vital Stain 

STRUGGER', one of the pioneers who introduced 
acridine orange as a biological fluorochrome, ob- 
served that dead cells take up more of this dye, 
ultra-violet excitation fluoresce red, 


and under 
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whereas living cells take up less dye and tluoresce 
vreen. This difference in the fluorescence is often used 
as a test for viability of cells and is referred to as 
‘Strugger effect’?. Loss of viability associated with 
red fluorescence has also been confirmed by Krebs and 
Gierlach? in their involving radiobiological 
action on Allium cepa cells. Later work has shown 
that green acridine orange normal 
cells is to be associated with cell constituents rich m 
deoxyribonueleic acid’. It is also known from the 
observations of Beers et al.5, Bradley and Wolf®, 
and Ranadive and Korgaonkar’, that deoxyribo- 
nucleic acid can form two complexes with acridine 
One of these complexes is formed when 
the relative concentration of acridine orange to 
deoxvribonucleic acid is low, and exhibits strony 
green fluorescence and the other occurs when this 
red fluorescence 


work 


fluorescence im 


orange. 


ratio is high and shows orange or 
Shift of fluorescence from green to orange is @ critical 
step in this transition, whereas further change from 


orange to deep red is not sharp and occurs w ith further 
nerease in concentration of acridine orange, without 
involving formation of new complexes. ‘Strugyer 
effect’ may be explained in terms of these observations 
as a kind of damage to structures rich in deoxyribo 
nucleie acid in the inactivated cells. This results in 
their high uptake of acridine orange to such an extent 
that the corresponding fluorescence 18 copper red 
Few observations. however, are available to indicate 
the nature and extent of damage near the critical 
point when the shift of fluorescence from green to 
orange just oceurs. A study of this nature in relation 
to viability was carried out by us on E. coli using 
ultrasonie waves for irradiation and the findings are 
reported here 

The ultrasonic generator used in this work consisted 
of a radio-frequency oscillator and a high-voltage 
power supply unit built in this laboratory by one of 
us (V.G.T.). The output of the oscillator was link 
coupled to a barium transducer having a 
resonant frequency 1-6 Me. see The transducer was 
in the a tube 2 in and 1 in. inside 
diameter, which the contaming 
bacterial suspensions were The trans 
ducer was kept immersed in transformer oil which 
acted as a coupling medium for ultrasonic energy 
from the transducer to the experimental material 
The transducer was worked at its resonant frequency. 
which was continuously checked during the observa 
tions with a loosely coupled wave meter (General 
Radio type 556A). The power of the ultrasonic 
generator was controlled by using a ‘Variac’ in the 
primary circuit, and the monitoring was carried out 
during irradiation with the help of a 
in series with 


titanate 
form of long 


tubes 


ylass 


introduced. 


continuously 
2 5-amp. resonant frequency 
the transducer and a vacuum tube voltmeter across 
it A Rhode and Schwartz electronic multimeter 
tvpe URI BN 1050 was used for the purpose. During 
all the exposures the current passing through the 
amp. and the 
conditions 


meter 


transducer was kept constant at 1 
voltage across it 10-9 V. under loaded 
The resonant frequency power fed to the transducer 
under these conditions worked out to be @& 0-25 
watt/em.*. Even for the highest exposure employed 
the overall heating of the suspensions was within 
2 deg. C. 

Escherichia coli strain B obtained from the National 
Chemical Laboratory of India, Poona, was used 
Inocula from fully grown agar slants were allowed to 
grow in nutrient broth (Difco). for 24 hr. at 37° C 


j 
= 
A 
Normal grouy Atherosclerotic group 
ee ee N Awe Time for clot lysis N Aue Time for clot lysis 
4m. 2Us 65 im. 35s, 
4 40 2 4 40 
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H 
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The organisms were centrifuged. the pellet washed 
twice and finally suspended in 4-5 ml. buffered saline 
pu 7-4) Aliquots of 0-5 ml. from such 
were diluted (1: 10) and exposed to different doses of 
radiation maintaining controls, 
The cells were assayed for viability by adopting the 
standard plating technique. 
throughout the 
were repeated several times. 
set are shown im Fig 

For the 


ultrasonic suitable 


Sterile condit Ons were 


maimtamed work 


and obsery ations 


The results of a typical 
examination of fluorescence, measured 
quantities of control and treated bacterial SUSPeTLSIOTLS 
were nuxed with equal volumes of acridine orange 
solutions (cone. 0-05 per cent) in veronal buffer 
pH 5:3) After an interval of 10 min.. smear 
preparations of the stained material were made on 
vlass slides The fluorescence ot the \ itally 
stained material observed 
Lux U.V.’ 


amp 


teichert 
mereury are 
filter No. 8027 
and blue cut-off filter No 


ey eprece 


under 
fluorescence microscope \ 
with a blue transmitting 


Vas 
ised as a light S006 
was placed over the 
In the untreated 


Was observed, 


population, green fluorescence 
in almost all the cells Preparations 
receiving even a tew exposure to 
thiorescence 


limited 


seceence micro 


seconds ultrasonic 
cells with 


Was mot possible 


radiation showed orange 
under the 


fl wre 


Exact cell count 


magnification available 


The 


with the 


Scope occurrence of orange fluore scing cells in 


creased with the dose and with about l min. exposure 


almost 


Further 
treatment did not show any noticeable change in this 
fl within the 


the entire population turned orange 
dose range covered mm these 
UN Periments 

Some of the ultrason‘cally treated Suspensions 
were moculated into liquid media, allowed to grow, 
and obs« rvations on fluoresce mce were made a 
Orange 


above 
on these and cells 


could scarce ly be observed. 


fluorescence was noted, 
with green fluorescence 
Contirmatory evidence for the persistence of orang: 
fluorescence in the 


the observations on 


subsequent generations was 
IIs picked up 
from isolated colonies grown on mitrient agar plates, 
from the treated suspensions. 

The salient points from 
(1) Ultrasonic treatment at 


employed shows about 25 per 


obtained from 


these observations 
the 


cent 


are : 
intensit v-level 


loss in viability 
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in E 
further loss is noted even with prolonged treatment 
(2) Such a treatment 
shift of thiorescence 


di after | nun, of exposure and no appreciable 


up to min. also Causes 


from green to orange 


(3) An exposure of 


on staining 
the cells with acridine orange 
is sufficient 


flhiorescence im almost 


to bring about such a change in 
the entire population. There 
s no indication of a threshold dose even at the lowest 
lose emploved (4) The altered response to acridine 
orange staining persists in the subsequent generations 


observed. 

From these findings it appears that if copper red 
fluorescence is to be associated with total inactivation 
of the and other 
workers, cell damage 

& stage and the point close to the 
critical shift of green fluorescence to orange. More 
than 70 per cent of the cells showimg orange fluores 
cence are found to retain their viability. Thus, the 
capacity for growth of the cell as a whole as well as 
the replication potential of its genetic material 
(which is considered to be chiefly involved in the 
fluorescence shift) is retained to a large extent. The 
cell at this stage seems to be physiologically closer 
to the normal cells than to the totally mactivated 
Besides, there is an that it has 
acquired a degree of resistance to ultrasonic mactiva 
tion. The observed persistence of the altered response 
to acridine orange staining on sub-culturing is also 


cells as observed by Strugger 


there is a wide yap im the 


between such 


ones. indication 


imteresting trom its genetic implications and needs 
further investigation. 

One of us (S.S.R.) expresses thanks to the 
Council of Scientific and Industrial Research (India) 
for the award of a research fellowship, during the 
tenure of which this work was carried out. 
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RADIOBIOLOGY 


Retention of Zinc-65 in the Bones of 
Rats 


Tue distribution and retention of zine-65 im the 
organs and tissues of both normal and tumour-bearmeg 
studied extensively’ ! Most of 


have extended only 


been 
observations, 


animals has 


these however, 
over short periods following administration of zinc-65 
and little attention has been paid to the retention 
of the isotope in bone.  Ballou® and Gilbert and 
Tavlor®, in work extending over periods of up to 
300 davs. have shown that there is a prolonged 
retention of zine-65 in bone 

In the present investigation the retention of 
zine-65 in the bones of rats has been observed over 
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a period of 630 davs followimgye mtravenous myection 
of the 

and of 
stram 
tered 


rats, seven weeks old, 
Auy ist 
zine-65 adminis 
prote in 


animals used were 
the highly inbred, 


Kach animal received 2 


brow hooded. 


Mmtravenously as a serum 


The 
experimental 


anid 
breve 


preparation of this complex 
details 
The animals were killed im pairs at vary 


and the 


complex” 
other 
clese ribed*® 


have already 


femur, 


zie 


times after 


pelvis and ribs 


myection 


were assaved for and total 
content 
Phe retention of 


humerus over the 


period from 58 to 630 days after 
In each case it will be 
the retention 


e\pomential 


TIO IS shown Fig 
that, thus 
le seribed by a 


ean be 
funetion The 
together with the appropriate 


seen over period, 


single 
equation for each home, 
half-times and the standard error of the rate constants, 


Tablk 


are itt 


TS 
4 


O 


activities of zime-65 on the various 
Table 2 It will be that, 
7 davs after injection, the zime-65 has been distributed 
nniformly throughout the 
The total zine 


bones are 


specrhe 
shown im seen 
approximately 
tamed im the 

the which 
throughout the period of observation : the 
that the zine 


con- 
content of all 


contimiued to 


skeleton 


bones were rise 
valiies 
shown in Table 3 indicate content of the 
femur, pelvis and humerus, expressed as mgm. zine ‘gin 


ACTIVITY 


Animal 


Femur 
Humerus 
Pelvis 


Ribs 


NATURE 


WITH Awe 


Mean (es 
eluding ribs 


Zine gm. wet bone standard er 
of results from inimals except values f 
nt the mean for 4 animals 


of bone, do not differ significantly from each other eat 
The zine content of the 
merease as much as that of the other 
The half-times for the retention of zine-65 in the 
three bones are probably not significantly different 


bones. 


from each other, although it appears that retention 
in the humerus is more prolonged than in the other 
two bones. The half-time reported here for retention 
in the femur is than the valu 
whieh may be inferred from the results reported by 
Ballou for the retention of zine-65 in the femur of 
Dawley rats 

The half-time for the retention Of Zime-tio 
reported here is much shorter than the corresponduig 
half-toune of 
$5 in the bones ot 
(Tay lor. T). 


somewhat greater 


Sprague 


1.610 davs for the retention of caleium 
rats oft the 
M.. unpublished observations) 


D. M 


same age and stram 
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Assessment of Dietary Strontium-90 
through Urine Assay 
the 
established! 3. the 
chief proble m of determuning the relative strontium-90 


SINCE the 


which body dle 


(quite we ll 


manner im 
yvested strontinmn is 
concentration that of 
Thus 
with obtaininy 
dietary intake for nutritional or other purposes apply 
In aidition to this there is the rather severe problem, 
venerally of 


food data is 
detining the overall average diet with precision. 


hazard from 


the usual problems concomitant 


importance with respect to 


rents, of seleet my for representative aliquots 


= : iave) Humeru Pely Ril 
2 
lays 
> in the tet pel 
f‘Auuwust’ rats 
*Tu 5 
R., Watts, R. W. E 
E., Gen, Elect, ¢ 
1959 0, Ret. / 
Mean 4 
Eat 
IN PRROENTAGE ¢ 
! 2 24 


mdividual food items. Whereas ditferences in the 


itarnins or mineral content by a factor of two are 
are for a given food, differences im 
content by a factor of ten or more are not uncommon' 
and rainfall’ have 
the pattern of 
is also 
Thus wheat 


strontium-O0 


The variations due to latitude 
ong been recognized. In addition, 
unfall during the growing 
particularly with 
rown on fields only a few miles apart may differ 
uarkedly if one got a local shower two weeks befor: 
harvest and the other did not 

In view of these problems, it 
rinary concentration as an independent index of 
virtue of interchang 


season critical. 


respect to cereals’ 


proposed to Use 


trontium-90 ingestion By 
vith soft tissues and other labile strontium-90 depots, 
ich a sample would represent some averaging of the 
ngestions over a period of days, although the most 
recent meal would play the dominant part. 
Such a sample would also circumvent the problem of 
vetting chet inforrnation which may be biased due 


most 


to the presence of the observer One can bring 
iiditional food to a few meals or think of extra 
tems for an interrogator with much more facility 


than he can change his exeretion-rate. 
\ study of dietary strontium-90 im 
itary groups, together with its concentration im 


particular 


orresponding urine, has been conducted in three 
countries in co-operation with the Interdepart- 
rnental Committee on Nutrition for National Defense 
of the National Institutes of Health and Department 
of Defense. The regularly conducts 
lietary surveys im connexion with nutrition studies 
Representa 


Committee 


nh various countries around the world. 
ive composite diets are obtained for nutrient assay 
and aliquots of these have also been used to determine 
dietary strontium-90. In a number of the local in- 
estigations of military units large samples (approx- 
mately 12-15 litres) of urine were also obtained, these 
being random collections representing a large number 
f men in each case 
( omparative data on diet anc corresponding urine 
for various locations in Peru, Ecuador and Vietnam 
are given in Table 1. It is noted that the food/urine 
oncentration ratio in terms of mic. strontium 90 gm 
calcium is approximately 2 on the average in each of 
the three countries investigated The relation is 
about the same on the rice diet of Vietnam, which is 
high in strontium-90 as in Peru and 
It is concluded from these results that for 
montoring atrontium-YO concentration im 
rine gives a reasonable index of the dietary level 


olativels 
heuador 


ir} 


ONCENTRATION IN) 


AND URINE. STRONTIUM CALCTUM 
Food Urine Rat 
Peru 
Arequiy 
Lima 1-72 1-4 
Piur on 
Tum. 
Ave 
beuador 
Cuenca 0-67 l 
oss 2-4 
Loja 1-4) 
Machal 1h 2.5 
Quite “0-45 
Salinas om 25 2-2 
Ave.2-3 
Vietnam 
Hien Hoa iw 
Due My 14°s 4 
Danang 
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Che question of which of the two indices is the more 


reliable under these conditions ot field Operations 
cannot be answered on the basis of the presen 
findings ; but there is an indication that the urine 


\W hereas the 
from tly 


values may be the better of the two. 
mean deviation of the individual 
average is 12 and IS per cent in Peru and Ecuador. 


This may 


ratios 


it is 33 per cent in the case of Vietnam 
reflect two special difficulties encountered with the 
Vietnam diet In Vietnam the diet is composed of 
more than 80 per cent mice and, as noted, graims in 
particular fluctuate markedly in their strontium-9#0 
content. Thus an individual food conposite taken 
on a given day would be less representative of the 
overall picture than the same sample taken in Western 
South America. Secondly, small fish. 
shrimp, ete., which commonly make up a portion of 
the Vietnam diet, are typically meorporated into the 
and may Strontium 
0 caleium ratio in fish is generally very low compared 
with other foods, and thus this fluctuating parameter 
would also reduce the validity of short-term composite 
diet data with respect to the strontium-90 component 

It is concluded that : (1) composite food and urme 
data on the population groups reveal that the food 
urine concentration ratio of strontium-90 in terms of 


culture or 


stew be eaten. bones and all. 


une. strontium/gm. calcium is about two; (2) for 
purposes, the urine strontiurn-90° con 
centration is a satisfactory index of ingestion. Urine 


data may be the more reliable under some conditions 
of field observation. 

This work was supported by the U.S. Atom« 
Energy Commission under contract AT (30-1)-1656. 
The food and urine samples were collected by survey 
teams of the Interdepartmental Committee on 
Nutrition for National Defense. Team members of 
particular note in this phase of the survey meluded 
Jerome Uram and Ogden Johnson (Pern), Gerald 
Combs and Alvin Wolfe (Ecuador) and C. Frank 
Consolazio and Albert N. Booth (Vietnam) 

The strontium-90 analyses were conducted by 
Rieta Slakter Hirshman and Karin Bartelsen of the 
Lamont staff. 
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Lamont Geological Observatory. 
Columbia University. 
Palisades, New York 
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HISTOCHEMISTRY 


Detection by Fluorescence of Oxytetracycline 
bound to Bone 


Mileh, Rall and Tobie'* observed the property of 
antibiotics of the tetracycline series of becoming 
localized specifically in bony tissue formed during 
the administration of these drugs, and persisting in 
the zone of localization until the struet ural remodelling 
has cansed the absorption of the bony areas which 


2 
ties 
q 
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Thus observation 


to offer a prac tical and useful method 


i\e ! tetraeyvelimes 
emed likely 
vital staining, especially for the detection of the 
of 

In tact, the tetracyclines, 

violet light®, pr 

mit to bony tissue, and therefore it Is possible to 
Obviously, 


whieh are Huorescent in 


pres rve this property even wher 
etect therm bv fluorescence 
tthe time pattern of the adiministration of the drugs 
known, it is possible to determine directly the age 
of the fluorescent bony structures and indirectly the 
thie of the 
vraphical distribution 
\s the tetracycline bound to bone is dissolved with 
Lone salts, histological methods which naply decale 
cation must be avoided. Consequently, the observa 
ons of Milch ef al 
pons prepare d by a freezing rotatory rucrotome 
this method 


and its topo 


bone-forming activity 


were carried ont om undeca le ified 


he lunited size of sections obtained by 
nevitably is a disadvantage 

1 found that fixation in formaldehyde, in alcohol. 
or im but not destroy. the 
fluorescence of oxytetraceveline bound to bone. Thus 
1 was able to use the method of Sognnaes ef al.', 


acetone modifies, does 


embedding the specimens in methyl methacrylate 
ana preparing sections ground with emery paper 
In this way the sections obtained are thin enough 
for the perfect detectability the 
microscope 

All this is strietly necessary when the specimens 
to be examined consist not only of bone but also of 
soft The details of this method, which per 
tits the study of seetions of unlimited size, together 


of fluorescence im 


TISSULGS 


with the technique used in fluorescence microscopy, 
been described elsewhere’. 

Che results obtained with expernoental material 
and from biopsy and necropsy specimens reveal that 


the method of vital staining of bone with tetraevelines 
has a significant advantage over the common method 
In fact, the optical 
resolution in fluorescence microscopy is much higher 
than that allowed by the form of 
radiographic emulsions. 

In sections prepared by embedding in methy! 
methacrylate and grinding, the fluorescence is dis 
tributed in different patterns according to the struc 
ture of the bony tissue. In actively growing bones 
mmainly of a parallel-fibred, finely bundled structure, 
one can observe yellow fluorescent areas alternating 

ith other areas without yellow fluorescence. 

In adult animal and human bone, which mainly 
consists of lar 


ot labe lling bone with Opes 


auto 


ellar bone, one can observe at times 


and hon ogeneously vellow fluorescent rings o7 


Pig. 2 Undecaleitied section, 50g thick, from the radius of a 
three-year-old dog, which received three successive administra- 
tions of oxytetracycline (A) shows the fluorescence in white 
B) is the microradiograph of the same field. The first adminis 
tration of oxytetracycline is represented in (4A) by three fluor 
scent parallel rings (1), the second by two fluorescent rings (2) 
the third by the fluorescence of the central osteoid edge of the 
Haversian system ( +) 
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bards, and at othe 
times, thin vellow fluorescent rings or lines, arranged 
lamella 


mineralization 


COT posed ol varus 


singly or serially, Composed of only one 

As a rule, different 
correspond microradiographically to the differences im 
(see Fig. 1) 


the persistence 


values of 


age as revealed by the thuorescent areas 

In adult 
tetracycline fluorescence 
been observed more than seven months after admin 


lamellar bom 
localized in bony tissue ha 


human 


stration, with some variations in intensity and colo 
This persistence is 
deterimined by the 
process and, perhaps, by differences in romeralization 


of the emitted fluoreseent light 
the quickness ol remodelling 
patterns of bony tissue. 

These results will be discussed more fully elsewhere 

This method, with its specificity and its advantages 
ais compared with the radioisotope labelling method, 
can be appropriately applied to the study of any 
physiological and pathological bone probleras which 
precise knowledge of the age of the 
structures. It would indeed be very useful to have 
a complete understanding of the chemical nature 
of the binding of tetracyclines to bone, as this would 
allow a better explanation of the mineralization of 
the bone 


require a 


Erminio Muzit 
Istituto di Anatonua Comparata “Battista Grassi 
Via Alfonso Borelli 50, 
Universita di Roma 
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Histochemistry of Human Sublingual Glands 


BroLocicaL work on salivary glands has revealed 
that sialic acid is the only acidic component in the 
bovine submaxillary gland and probably in the sub 
These findings resulted 


lingual gland of the rat! 
in the elaboration of a method for the removal of 
sialic acid in tissue sections known to contain abun 
dant amounts of this sialo-mucin‘ Such a method 
consisted of exposing the sections to acid hydrolysis 
at different pH’s and temperatures. 

It was then decided to evaluate human sublingual 
glands histochemically using alcian blue, safranin 0. 
and azure A for acidie polysaccharides and periodic 
acid-Schiff for glycoproteins. The glandular mucous 
acini always showed metachromasia with azure A 
and safranin 0 and a great affinity for alcian blue and 
periodic acid—Schiff. 

Sections of tissue were then incubated in Walpole 
buffer solutions at pH 2-5 at 55° C. and 80° C. for 
2-16hr. It was found that only incubations at 80° ¢ 
for 16 hr. resulted in a slight loss of aleian blue and 
azure A staining, and considerable diminution in 
safranin O-positive material. 

In an attempt to classify the nature of the substance 
or substances that presumably were not affected by 
mild acid hydrolysis, sections were exposed to the 
action of testicular hyaluronidase for varying periods 
of time of 1-3 hr. This procedure did not reverse 
metachromasia or the affinity for alcian blue, thus 
indicating that the acinar material contained sul- 


ae 
tay 
Ste 
: 
| 
A 
4 
« 


phated than chondroitin 
ulphate 


hy 


polysaccharides other 
, Which are readily hydrolysed by 
whether chon 


1 and or ¢ 
In order to cletermiune 
droitin sulphate B or a closely re lated) substance was 
present im the acini, tissne sections were then 
bated in hydrochlori acid at SO ¢ for LO, 3u 
and 60 rom treatment caused a partial 
decrease in staming 

Because chondroitin sulphate J} ray be removed by 
wend hydrolysis, 


that 


these findings would seom to suggest 


glands contain heparin-like 


human sublingual 


ubstance alone or im addition to a simalo-muem 
Incubations of tissue sections and 


affect the 


and metachromasi 


tou periods oft tire up to he mot 
acid Schiff, aleian 


prolonged imeubations (3) hr 


tating 


dliminished the 


barn 


reactivity of the findings are 


t howe 


observed on submaxillary 


pomite to 
and rat sublingual glands, in which even short incuba 


trons with either enzvine completely 


prot olvtie 


removed all the staining materials 1 he observation 


relative to human sublingual ghiands would indicate 
that significant Species differences exist m the com 
These 


light of the 


position of salivary results are alse 


of mmteres results reported by 
eftleets of 
papain and fiein on blood-group-specitie mucopeoly 
Thess demonstrated that 


following 


Pusztai and Morgan® on them work on the 


aecharides authors 


tialysis exposure to proteolytic 


failed to reveal demonstrable amounts of sugars and 


Higosaccharides 


These findings, together with the observation by 


lasiro’? that human sublingual vland is one of the 


re hest 


snirees of stibstanees, 


that 


blood 


polysaccharides in 
related to blood 


the possibility sone of the 


homan sublingual mucin are closely 
rroup substances. 

his work 
19-1229 and /).1224 the 
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Induction of Melanotic Tumours in the 
White (‘Partial Albino’) Syrian 
Hamster 


etal. first reported the induction of 
melanot i skin of golden 
(agouti) hamsters after topical applications of 7,12 
dimethylbenzia)anthracene (DMBA) This tinding 
was afterwards confirmed by these and other investi- 
Ghadially and Barker’ have postulated 
melanotic lesions dermally 
perifollieular melanoeytes 


VorTA 


tumours im the Syrian 


vators? 
that the 
situated 


arise trom 


net works of 
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follies 

They suguest that the proximity of dermal melano 
glands of follicles 
them especially vulnerable to the action of carcin: 

yvens topically applied to the skin 
and Ghactallyv® have 
melanotic tumours in the general body 


intumately associated with certaim hair 


evtes to hain renders 


sebaceous 


Recently, 


mieduction ot 


reported thie 
skin of whut: 
partial albino’) Syrian hamsters during repeater 
topical applications (22 weekly 


DMBA in acetone. It 


harosters characteristicalls 


treatinents) of 2 pee 
that whit: 
hair coat 


cont is noteworthy 
and grossly detectable ion is restricted to 
darken 


may oceur with advancing age 


renitals 


the skin of the ears, perineum and 
ig of ove colour 


Whiteness of 
trait 


venetieally determined 
Mi rele | ain 


to report 


th oe 


hair coat is a 


inherited as a recessive? 
this 


made im ou 


aot 
observations laboratory, 
rence of melanotic lesions im white 
with DMBA. 
In our experiments, initiated without Know ledu 

those of and Ghadially®, LO and 10 teniual 
hanisters, 4 onths old at the 


randome-bred white 


treated weekly for 3 

weeks witha | per cont solution of DMBA 
nomineral oil, essentially the same procedure as that 
of Shubik «f al. Before the wernt, the 
was shaved from the backs of all ann 
electric clippers. Rach 
delivery by pipette of 4 evenly 


start, were ones 


East 
first treat) haw 


als by means of 


treatment consisted of 
drops 
carcinogenic solution to this region. [Tt was estimated 
that 
volume of 20 30 al 


n. DMBA 


each drop of solution represented a delivered 


that os. it contaimed ZOO 


observed un the treated areas 


Undoubted 
time. tor 


1 
Raised nodules were 


start wer 
this 


mn itt 


15 weeks from. the thes 


present prior to some were 


vreatest cllamete The vast 
mayporty did not exceed a diameter of 2 mum. and 

nainy cases appeared flat to gross imspection By 
the eiwhteenth tent 
mel many of the older iereased im 
The nodules ranged in 
through brown to an intense blacl 


nodules 
had 


trom 


week, Were ey 


pink whit 
| 

recorded as pink on first observation were mote 


Both light 


animal 


ures black 3 weeks later and dark Lule 
and there 
nodule size and cross 
19 survived to the 
tifteenth week after treatment. Of these, IS had at 
at that time Phe remaming har 


Valine 


were present in the Was rho 


clear correlation between 


Of 20 hamsters, 


nodule 
male, showed evidenee of 


least one 
ster, a nodules by 
the emahteenth week after treatment. 

Shubik ¢/ al.2 have designated pigmented modules 
as melanotie tumours At the tine 


females have «a 


exceeding 2 mm 
of writing (20 weeks), 8 
total of 34 spots 2 mm. or more in greatest cliameter 
on the dorsum, including the tail ; the eorrespondiny 
Alt hough oceasiona 
lesions 


surviving 


value for 8 surviving males is 44 
lesions now exceed 6 mm. mn diameter, most 
are as yet smaller than 2mm. The total population 
of dorsal spots on surviving hamsters is now 
for the females and 112 for the males. In additich, 
11 pigmented lesions have been noted in or near the 
margins of the eyelids. These vary 
deep red black im colour. and one is now 
Such lesions have not been 


lesions trom 
mately 7mm. in diameter 
reported previously for the 
hamster. It is possible that the spread of the carcino 


white or pigmented 


gen through wiping would account for the oecurrence 


r 
“wath 
| ic 
ersity 
W.. Bioche 
‘a 
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lesions ontsice the clirectiy 


DMBA 


with 


rite al 
reated 
ertebral 


areas 


with No association of the 


costo 


Rpots pigmented lesions has as yet 
een noted 

Microscopically, the dorsal lesrons (quarts 
and Ghadially 
Della Porta ef al 
for the volden (agouti 
content of 


clireet ly 


ilar to those deseribed by 
and by 
Barker 


variabl 


white hamster, 


for the 
mad Ghadially and 
hamster \ 
vould appeer to be 
ybservations of the 


melanin cramiles 


correlated with 


eolour of the pre 


ior =ly reported®, t he posit 


randy 


vely with silver stainmg (Fontana) and are 


potassiim permanganate. The lesions are 


wcularized, and = are composed of cells 


polvhedral or spindle-shaped They are clearh 
dermal in location, although they 
follicles®.* The association of the 
follicles is especially evicdent oo 
serial sections of skin where care is taken to obtain 
longitudinal follicles In 
that the 
follicular strnetures. The proximity of 
follicles provides furthes 
the pilosebaceous apparatus is an 


portant channel for the entry of applied 


intimately imvest 


haan rielanoti 


1 with hair 


sections of han some 


nstanees, the iopression is gained lesions 


ere with 
lesions to hair 


t buat 


wlanotv 
Vidence 
‘arcinogens imto skin‘ 

Nevertheless, the or iin of 
vhite 


lesions im the 
hamster is as vet uneertain, for perifolleuhar 
networks of melanoeyvtes have not 
this variety by LIlbnan 
It has 

in white 
amelanotic 


been identified in 
amd Ghadially® or by us 
that 
hamsters are derived 
perifollicular 

supporting this 

that repeated 
result in an 


been sugested’ melanotic tumours 


from a system of 
melanocytes Indirect 


evidence View is our preliminary 
applications of 


number of 


observation topical 


croton oil inereased 


peri- 
nests im the golden 
Thus it would appeal that dermal mehimoeytes may 
be present in an this 
The possibility that melanotice 
lesions are derived from hair follicles cannot as yet be 
entire ly excluded 


tollic tilar melanoey te 


amelanotic state, at Jeast m 


variety of hamster 


This explanation has been given 


Szabo!" for the origin of melanotice spots in pig 


mented mice treated with DMBA and croton oil 
It is hoped that the present experiments dealing with 
the effect of repeated topical applications of croton 
ml on hamsters will shed some light on this 


white 


Water C. QUEVEDO, 
Jounx M. Cairns 

Jean A. 

Frep G. Bock 

J. Brews 
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Roswell Park Memorial Institute, 
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Toxicity and Anti-leukemic Effectiveness, 
in Mice, of 
5,6,7,8-tetrahydropteroylglutamic Acid 
(Tetrahydroamethopterin) 


Iv has recently been reported! that the 5,6,7.s 


tetrahvdro derivatives of the folic acid antagonists 
and 
poterin have a greater ihibitory action on the growth 


alis 


unreduced 


N!"-formylamiopterm ametho 
Pediococceus cerevisice 
It was 


vreater 


ot pHOCOCCUS heres 
than the therefore of 
interest to determume whether the inhibitors 
action found mm the bacterial system is also reflected 
mammalian svster., by an merease m host toxeity 
and or anti-leukemic activity 

Amethopterm and its tetrahvdro derivative were 
The former is vised 


standard 


chosen for a comparative study 


regularly ino our Laboratory as a druy 
for the 


its tonicity to normal mice is well established 


avents, and 
Tetra 
prepared accordimg to the 


evaluation of new anti-leukseniu 
hy droamet hopterun 
method of Kishuk 
ima vehicle of 6 per cent potassium ascorbate tn 


Wiis 
for myection Was 
per cent aqueous sodium brearbonate The solution 
was stored frozen in rubber-sealed vials under hydro 
venoin the dark. Under these conditions, tetrahvdre 


amethopterin appears to be stable for several day- 


Amethopterim was also dissolved in the ascorbate 
bicarbonate muxture 
Hybrid male CDBA 
2J)F,). 12-138 wk. old 
the beguuning of the 
Normal mince, 


(BALB «Ai DBA 
weighing 24-28 om. at 
this 
mice bearimy advanced leukaemia 
and bearing 
advanced leukemia M46PR  (amethopterin 
resistant) were divided mto groups and given daily 


Thhice 
and 
Were used 
work 


subentaneous myections of the drugs at ml. gm 
Vehicle 
mehided im eaeh « \periment Records were kept at 
the weights of the animals and. in the 
bearmo animals. of the local tumour size 


body - weight and untreated controls were 


dave 


Vis 


Median 


lose (magn 


Fig. Toxicity and anti-lenkemiec effeet unethopterin (MTN 
und tetrahvdroamethopterin (THMTN normal mice, 6 per 
yroup @. tumour mice, 10 per group The tumour mice wer: 
inoculated subcutaneously in the right inguinal region with about 
10° cells of leukemia LIZ10 on day 0 Daily treatment wa- 
initiated on day 7 after inoculation and continued until the end 
.periment Treatment of the norma! mice was begun op 

same day as that of the leunkwinie mice. The numerals above 
vertical arrows refer to the number of mice in cach group 

eh survived until da 40, at which time the experiment was 


terminated 


‘ 
a 
= " 
1s 
Daily 
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AWMETHOPTFE 


wal M 


* Six per group; 
these dosage-levels 
ts that thes 


suggests 


mice 
iving 


ial mice (Fig. 1 
Fig. 1 shows the results obtained for normal mice 
and mice bearing advanced leukamia L1210 rhe 
results obtained with advanced leukwmie £1210 
WV46R are not uv luded as neither drug caused an 


» in survival time over the untreated or vehicle 
This would 


ncroas 
controls, at any of the doses indicated 
complete cross-resistance for the 


seem to indicate a 
turnour to the tetrahydroamet hopt« rin 
a daily 


The toxicity 
treatment 


f tetrahydroamethopterin on 
of 


chedule. in normal mice, was about ten times that 
unethopterin. The toxicity of both drugs was man 
fested by a 25-30 per cent body weight loss prior to 

the marked melena observed would 


leath, and 


ndieate severe gastrointestinal mucosa damage (more 
narked in the case of tetrahydroamethopterin) 
With advanced loukw#mia 21210, amethopterin gave 
typical bell-shaped curve when survival time was 
In contrast, tetra 
milar 
the 


itted avainst logarithm of dos: 
droamethopterin gave &@ flat curve over a 
range (O-17-1 mgm./kgm./day), and 
irvival-times in this region were ¢ onsiderably less 
the “(0-78 


wm. /kem. ‘day 
etrahvdro derivative a similar flat curve was obtained, 
and the median sur val-time of the mice did not 
kgm./day was 


30 


lose 


optimal dose of amethopterin 


han 
In a second experiment with the 


decrease until a dose of 52 mgm 


ised 

Although both drugs brought about a reduction o 
of treatment, 
for 
by 


the local tumour size durmg the course 
dose of tetrahydroamethopterin, 
example, 0-17 mem attended 
considerable loss of weight of the host. This is in con 
tor 
caused mo of 

Thus, it appears 
severely limiting factor 
ukemia 11210 with 


an effective 


kym./day, was 


trast to amethopterin, where an effective dose, 


example 0-78 mgm./kgm. ‘day, loss 


veight over the same time pear 


t hat 
n the treatment of 


toxicity to the host is 

advance 

tetrahvdr armethopterin 
Since previous work | that 


of folie acid antagonists, in mice, ean be nullified by 


as shown?’ the tonicity 


the concomitant administration of citrovorum factor, 


but not by injecting folic acid at the same time, it 
vas of interest to determine whether the same relation 
ships existed between tetrahydroamethopterin and 
these metabolites. To this end, a series of normal 


(‘DBA mice was given daily doses of amethopterin 


14. Other stad MTX and THUMTN 


continued treatment 


20 mem 


tetrahydroamethopterin ranging from 
A parallel series received 


ecalerum | 


or 
to toxic leve Is 
kgm./day of citrovorum fa 
The results are shown in Table | 


ucovorin 


tor 


with the drug 
Citroverum factor gave compl 
drugs 
20 


t« protection fron 


frankly toxie doses of bot! However, Be 
second experiment 
folic acid was administered concomitantly 
dose ranges of the drugs, no protection fror 
close of either drug Wiis obser ved The above 
observations suggest that amethopterimn and tetra 
hydroamethopterin are acting bv similar mechanism 
in so far as their toxicity to normal mice is concerned 

It is also of interest to that the diminishe 
antileuksemic effectiveness of tetrahydroamethoptern 
relative to amet hopterin, is paralleled by a diminish 
of the biosvaiait hes 


day ot 
thie 


in which mgm. kgm 


over 


note 


abilit, drug to mbhibit purine 


aunts; min 


of amethopterin (@) and tetrahydroamethopterit 
} upon the incorporation wm of arbon-14 labelled format: 
into the acid-soluble adenine of m spleen infiltrated wit) 
leukemia £1210. The experiment was carried out on day 5 after 
! inoculation The mice were given a subcutancou 
injection of the drug, then 20 min later an intraperitonea 
injection of 200 ac./kgm. of carbon-14 labelled sodium formats 
and were killed after another Acid-soluble adenine wa- 
isolated from the pooled spleens of three mice and its specih 
determined (ref. 6). Untreated controls received 2 pt 
bicarbonate solution Resulta are expressed 
counts/min./amole (treated 
ontrols 


Effect 


use 


en 


20 min 


activity 
ent sodium 
100 


anole 


counts/min 


i 
r 
1 cr THE ToXIciTy (MTX) it \H WETHOPTE rHMTN 
ministered ymitant vith gin. / kgm. 
lor 
D> . \ in survival Vedian surviva 
‘ 
‘ ae 
14 
4 
} 
14 
- 
ee i4 
t ‘ i4 
eceived daily treatment from day 0 to day 
rat y we ight t : 
— 
=~. 1 a 
~ 
: . 
‘ 
\ 
\ 
- 
\ 
\ 
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Contributed by ELGA PRODUCTS LIMITED 


Water Purification by deionisation is now widely 
accepted as an invaluable technique for laboratories 
and many industrial applications. Other applica- 
tions of ion exchange are, perhaps, not so well 
known, and one is now briefly described. 


Recovery of Metals trom Plating and Smelting 


Fractionation of lonic Constituents 
Solutions and separation of Ionic and Non-Ionic 


Methods have been developed to take advantage ot 
the tact that the affinity of exchangers for ions varies 
with the nature and size of the ion. For example, : 
it is possible to separate anions of strong acids from Analysis 

those of weaker acids [he separation of hydro- In chemical analysis, the use of ion exchange resins 
chloric acid (strong) from hydrocyanic acid (weak is widespread, and new problems are being solved 
is a good illustration of the fractionation procedure daily with its aid. Examples are too numerous to 
Passage of the mixture of acids over a column of mention, but it is worth noting that ion exchange 
anion resins results first in the adsorption of both _ resins are being used as “selective sponges” in the 
acids, and as passage continues, pure hydrocyanic estimation of materials occurring at extremely low 
acid appears in the effluent. Fractionation in this concentrations. Copper in milk, to cite one case, 
way permits separation of Isotopes and Rare Earths, can be easily determined 


compounds 


Part of this information has been condensed from Rohm & — Elgastat Deiontsers are contributing to Research throughout 
the world by prowding ultra-pure water at the turn of a tap 


Haas Publication [E-3-53a. 

In following issues it is hoped to deal with further spe 

applications. 

By Appointment to Research , 
ELGA PRODUCTS LIMITED - LANE END - BUCKINGHAMSHIRE  Tel.: LANE END 396 


Please write for publication N.104. 


A new development which enables Metallu 
to polish, electrolytically metallurgical 
samples, to watch the process under brightteld 
incident hght. with a binocular microscope giving 

tion 210 
of and to control 
lect the required contrast 
commodate samples 4 in. by 


in 
mena, particularly in 
with highly deformed surface 
nt information may be ob 
the plastic behaviour 
recrystallisation of the material 
This instrument is equally useful to the production 
engineer. Whenever electrolytic polishing is used 
m mass production, it can be used to determine 
the work specifications 
Photomicrogr phic equipment can be used ether 
in 38 mm. or plate 4.4 Yen 


Please write for details fo: 
C.Z. SCIENTIFIC INSTRUMENTS LIMITED 
12a. Golden Square, London W.|. Telephone. Ger: 


ot 
.) 
: 
+ 
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de novo. Previous investigations in our Laboratory 
have shown® that the inhibition of carbon-14 labelled 
into the acid soluble 
mouse spleen can 


4763 


formate meorporation 
adenine of leukwemia-infiltrated 
be related quantitatively to the dose of ametho- 
pterin administered to the animals. Fig. 2 
the dose-response curves obtained with amethopterimn 
and tetrahydroamethopterin in this system It 
can be seen that, at low doses, both drugs produced 
However, beyond a level 


she 


similar partial inhibition. 
of about 0-32 mgm./kgm. of tetrahydroamethopterin, 
no imereased inhibition was observed. This is in 
contrast to the marked inhibition produced by higher 
doses of amethopterin 

The present work has shown that tetrahydroametho- 
pterin is more toxic to normal mice than is amet ho 
pterin at equivalent dose-levels. In mice bearing 
advanced leukw#mia 11210, tetrahydroamethopterin 
vlso appeared to cause somewhat more extensive 
regression of the local tumour than amethoptermn 
However, the mereased tonreity ot tetrahyvdroametho 
pterin was proportionately greater than the ant: 
there was a net loss of anti 

Thus, the toxicity of tetra 


tumour effect, so that 
lenkawimiec effectiveness 
hyvdroamethopterin relative to amethopterin for host 
and tumour cells is, in fact, simular to that reported 
The biochemical basis for 
tetrahydroamethopterim ts 
that it is a 


in the bacterial studies! 
this greater toxicity of 
not known. One possibility is 
effective antagonist of the 
active forms of folic acid than amethopterin 
We are doing work on the biological and biochemical 
ewetivity of the reduced folie acid antagonists. 
J. A. R. MEAp 
J. M. VENpbDITTI 
A. W. SCHRECKER 
A. GOLDIN 
Laboratory of Chemical Pharmacology. 
National Cancer Institute. 
R. L. 
Laboratory of Nutrition and Endocrinology, 
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Metabolic Diseases. 
National Institutes of Health. 
Bethesda, Marvland 
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Ovine Fetal Resorption caused by 
Toxoplasma gondii Infection 


WASTAGE in ovine reproduction due to infection of 
the pregnant ewe by Toxoplasma has been described 
in New Zealand'*, Australia’* and the United 
Kingdom’. Experimental infection has on several 
occasions':* confirmed its role as a cause of perinatal 
Following experimental infection, ovine 
has now observed to 
the foetus in addition to perinatal 


mortality 
toxoplasmosis 
resorption of 
mortality. 
Experimental infection of ewes, which were 101-122 
days pregnant, was effected by intraperitoneal 
inoculation with undiluted peritoneal exudate from 
Nine ewes were thus infected and 


been cause 


infected mice. 
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kept under surveillance in a small enclosed pen until 
parturition Following inoculation, three ewes 
showed evidence of a sanguineous discharge at the 
vulva and were therefore killed. 

In one ewe, autopsied sixteen days after mocula- 
tion, twin foetuses, which were partially resorbed, were 
still distinguishable and the placentomes remained 
intact, although the intercotyledonary component 
of the fatal membranes had disappeared The 
placentomes showed lesions of focal necrosis similar 
to those typically seen in cotyledons from infected 
foetal membranes?. 

The two other ewes were not autopsied until 30 
and 40 days after inoculation, at which stage no 
fetus or fatal membranes remained obvious 
however, there was considerable enlargement of the 
caruncles, these being concave and approximately 
a quantity of sanguineopurulent 
uterus. In 


| in. in diameter ; 
material was also present 
view of the fact that the ewes had been under constant 
findings were 


within the 


observation inoculation, these 
taken as presumptive evidence of resorption. 

There is no published information concerning total 
mortalitv-rates in flocks in which 
is known to occur naturally ; however, 
from a Dorset Horn flock in south-eastern 
Queensland in which perinatal mortality due to toxo 
madicate large 


prenatal 
plastnosis 
results 
plasmosis has been diagnosed, 
diserepaneyv between the number of ewes apparently 
and lambing. This 
discrepancy is only partly accounted for by abortions 
It is therefore, that in eircum- 


conceiving those eventually 


sugyvested, some 


stances, foetal resorption may be more important than 


perinatal mortality as a inanifestation of ovine 


toxoplasmosis 
D. Sirk 
Faculty of Veterinary Science, 
University of Queensland. 
Brisbane 
5.119 (1957) 
D., Aust. Vet. 
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Genetic Control of Oxytetracycline 
Biosynthesis 


More than ten years ago Bonner’ made an 
cessful attempt to use inactive variants and bioche:si 
eal mutants of Penicillium chrysoqenum for 
the mechanism of penicillin biosynthesis. Since that 
time the mechanism of the biosynthesis of the anti 
biotic has apparently not been investigated in this way. 

In 1956 we published a paper? on the biosynthesis 
of oxytetracycline by methionine- and niacine 
requiring mutants of Act. rimosus 

It was shown that both mutants require for the 
antibiotic production much greater amounts of these 
substances than is needed for their growth. Repeat 
edly isolated mutants with niacin 
deficiencies had the same properties. These results 
convinced us of the necessity of investigating the 
genetical control of the mechanism of the antibiotic 
biosynthesis, particularly the biosynthesis of oxy 
tetracyeline, In this connexion an attempt was made 


methionine and 


‘ay 
th 
ie 
ae 
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to obtain balanced mactive mutants of the oxytetra 
eyeline-producing 

\t first, under the action of mutagemiec factors, 
namely, ultra-violet light, X-rays or ethylencimie, 
nactive variants were obtained, which practically 
lost the ability to produce the antibiotic (‘zero 

wo groups were observed among a great nuriber 
of zero variants. One group took the form of colonies 
with very light to almost cream substrate mycelium 
and white aerial mveelum | white group) The other 
group formed colonies with dark brown substrat« 
and grevish aerial mycelium, which exereted dark 
brown to almost black pigment into the eulture fluid 

black group) 

When two mutants of the ‘white’ group were grown 
together on a liquid complex or synthetic mednim, 
they produced no oxytetracyeline, whereas when on: 
mutant of the ‘white group Was grown together with 
a mutant of the ‘black group, the activity markedly 
mereased (Table 1) Phe plating of the mixed eulture 
n Petri dishes showed that onlv the starting strains 
when grown together participated in fermentation 
The second examination of the mutants with respect 
to their activity in a pure culture gave no positive 
rm nlts 

The nature of the antibiotic substance. svnt hesized 
nmuxed submerged cultivation of two inactive 

imants of Aet mosus, was studied by means of 
paper chromatography according to the method 
deseribed by Selzer and Wright" The antibiotic 
proved to be oxvtetracveline 

Phe results of the determination of the antibiotic 
produced with the help of both the biological and the 
colorimetric methods comeide 

The studies on cross-transfers of the mycelium 
throws some light on the mechanism of interaction 
between the imactive mutants during the oxytetra 
eveline synthesis The of the ‘black’ 
mutant 7572, separated from the culture fluid and 
vVashed with sterile water. was transferred into a 
tS-hr. culture fluid of the ‘white’ mutants 712 and 
1 990, se parated from the mvcelniun by centrifugation 
and filtered through a bacterial filter In all cases 
of transferring the mveelnm of a ‘black’ mutant into 
the culture fluid of a ‘white’ mutant the biosynthesis 


ep 
lium sviuthetic medium 
Mi Vii celinum 
\ weig Activit \ whit 
( mi mam ) 
Active starting 
strain 1.41 1.000 ano 
71 (white) 0-55 1.005 os 1.042 
Tz 020 435 Ovo 
Pit 0-41 1.160 0.55 
oo 1.360 1.020 
7056 29 32 0-22 
,, 1.042 0-45 
1572 (black) 20-0 O-S7 752 
rl + T572 1,030 1.075 790 
ra + T57:% 1.033 600 R08 
ri2 + 1.000 1.088 a7 
T1646 4 aon 
TO56 T20 1.088 670 
T2 
riz T956 mt 
Tie + 7956 656 
ria 
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Table 
Mecelinn 
weight Activity mil 
Combination of 
the mycelium and 
the culture fuid After After After Alter 
Initial tH Mall 
hie h h 
Culture fuid of T12 
mcelium of 7572 1.200 ts4 
Culture flnid of 7009 
mycelium of 4572 146s 420 
Culture fluid of 757 
elium of 712 1.5200 1.504 ps ou 
Culture fluid of 757 
mvcelium of / 900 1550) 1600 10 pu 
Cultus f th 
tive starting stra 
‘ { the 
train 


of oxytetraeveline was observed, while in cases of 
transferring the my2zelham of a ‘white’ mutant into 
the culture fluid of a ‘black’ mutant the svnthesi- 
was not observed The behaviour of the “black 
mutant mycelium transferred into the culture fluid 
of the active starting strain of Act. rimosus was the 
same (Table 2) 

On the basis of this fact it is possible to assume 
that ‘white’ mutants produce some unknown sub 
stance (r-substance), which provides the antibiotiv 
avnthesis by the myceliuun of the ‘black’ mutant 
T572. It is interesting to note that «-substance is 
present in the culture fluid of the active starting 
strain of Act. rimosus 

The task of further investigations is to elucidate the 


this substances 
ure of this substan S. 2. ALIKHANTAN 
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Modifying Factors of Amino-acid 
Antagonisms in a Mutant of Neurospora 
crassa 


IN certain amuno-acid-requiring mutants of Neuwre 
spora crassa, any one of a number of naturally 
occurring amino-acids can inhibit competitively the 
utilization of the required amino-acid for growth'?. 
In the course of determining the inhibition indexes 
of the imhibitory amino-acids, it was noted that 
variations in certain experimental conditions would 
case significant differences in the observed indexes 
The mutant strain £-5212 (ref. 3), which responds to 
either phenylalanine or phenyvipyruvate, was used 
in a study of the various modify. ng factors. Growth 
assays were performed in the usual manner using 
Fries minimal medium! The imhibition index 1s 
defined as the ratio of mbubitor to required amno- 
acid which produces complete inhibition of growth 
for approximately three days at 27°C. 

A mutant strain of Neurospora crassa has been 
described which requires thiamine or thiazole for 
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Temperature 
» alanine 


imdicate 


Tabi ro ADDING UNHIBITORY AMING-A 


optunal growth at temperatures below 30°C. but 


which grows on minimal medium like the wild-type 

strain at 35-390 ( This mutant is imhibited by 

threonine, and the imhibition is most strongly tien lation time 

pressed at 35°C. and at pH values below 5-8 (ref. 6 

Table | shows that changes in pH and temperature 

had a much different effect on the amino-acid imbhibi 

tions deseribed here than on the threonine mbubition 

pres iously reported The imbhibition imdex ot 

L-leucine was 15 at 20°C... but at 35°C comple te 

inhibition of growth could not be achieved with an indlente mam, dry after 7 All flask 
inhubition index of 200, the highest imdex tested contained 0-5 amole L-phenylalanine 
The inhibition index of L-valine increased four-fold over SS ee 


the pH range 5-2 \ mixture of purines and 


py rimidines also modified the inhibition index of returned to that shown by the cells with no inhubitos 
L-valine. When the components of the mixture were 
tested individually, the modifving effect was exhibited : Phe primary result of the single genetic block in 
by two of the purmes, guanine and xanthine, as E 5212 is the requirement of phenylalanine or pheny! 
n Table 2? pyruvate for growth. On further study, however, 


MODIFICATION OF [NHIBITION INDEX OF L-VALINE BY phenvlalanine is subject to mlubition by any one of 


present 


show 


14 amino-acids?. We have demonstrated here that the 
amino-acid inhibition, and consequently growth of 
the mutant, is im addition sensitive to a number of 
environmental variables. It has not yet been determ 
ined if the amino-acid inhibitions observed in F-5212 
are the result of competition for entry imto the cell or 


of competition for an mtracellular site. It is suggested, 
nevertheless, that the site must be of such a nature 


that its affinity for phenylalanine and the inhibitors 
amino-acid is subject to the modifying factors 


This work was supported in part by grants and 


Mathieson and Catcheside’ have reported that the CoanEm from the National Science Foundation, 


growth of a histidine-requiring mutant of Neurospora 
crassa is inhibited by certain amino-acids in com 
bination with lysine or arginine. If, however, the 
inhibitors were added after two days growth, they 
had no effeet. £-5212 exhibited a somewhat similar 
response to post-inoculation additions of the inhibitory 
amino-acid, as shown in Table 3. All growth thasks 
were jnoculated at zero time and contamed 0-5 
mole of the required amino-acid, L-phenylalanine 
The mbibitory am:no-acid, L-leucime, was added at 
the indicated times. It can be seen that by only 8 hr. 
incubation the mutant was less sensitive to the 
imhibitory amino-acid. The mutant became increas 
ingly resistant to the mbhibitor with time. so that 
by 1S hr. an inhibition index of 400 was insuffieent 
to inhibit growth completely 

The same effect can be demonstrated by measuring 
oxygen uptake by the usual manometric methods in 
a Warburg apparatus. The reaction vessels each 
contaimed an equal conidial inoculum and 0-5 umole 
of L-phenylalanine in Fries minimal medium. Fifty 
umoles of L-leucine was tipped in from the side-arm Time (hr. 
at the times shown in Fig. |. By 12 hr., the inhibition Fig. 1. Effect of inhibitory amino-acid on oxygen uptake 


Vessels contained 0-5 samole t-phenylalanir wmoles of 
was of such a nature that the rate of uptake quickly L-leucine was tipped in “ the times indicated is 


6 HOURS 


OxVgen uptake 


3 HOURS 
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Response of Japanese Quail to Restricted 
Lighting 

ReEcENT publications on light response of 

slommestic fow] hav cline ected renewed attention to the 


the 
fact that a hen’s reactions to experimental light 
stimulation depend, in prart, on the conditions pre 
vailing before a given light treatment! *. Short-day 
lighting of immature pullets may lead to increased 
rate of egg production mmume diately following matura 
tion, dep nding both on the length of pretreatment 
and light intensities used Similarly, it has been 
shown that laving hens held in complete darkness 
will resume high rates of lay afterwards, even under 
light intensities considered imsufficient when given 
without a preceding dark period’. The work in ref. 5 
indicated that short but frequent doses of mtens« 
light may over-stimulate hens so that subsequent 
treatment with continuous light results in reducect 
rates of lay A similar experiment with Japanes: 
(Coturnie coturnia reported here, 
in an effort to establish its usefulness as a_ pilot 
mimal for the fowl 

Approximately 300 Coturnie were reared to 5 weeks 
of age They belonged to three closed populations, 
all derived from the same original stock, but each in 
thew first generation of selection for egg number 
(Genetically these populations may, therefore, be con 
sidered alike The chicks were brooded in a quail 
battery and were given weak all night light from a red 
7-W. bulb for the first three weeks. They were then 
placed in chick batteries under natural daylight 
At 5 weeks the birds were sexed and the females 
moved to single cages with 6 in. 8 in. floor space 
each population was in a separate location. Two of 
these were windowless chambers equipped with a 
light-trap at the entrance. The third room, reserved 
for the control treatment, was located in an open 
chicken house. Experimental light treatments were 
tirst applied at 6 weeks of age when a few hens 
had already begun to lay eggs. 

Group A, the control, was given 14 hr. of light 
every day, at an intensity of more than 1 foot-candle 
(iroup B was given no light, except for such light as 
required when marking egg cards above the cages 
This was done by means of a weak pencil flashlight, 
shielded to avoid direct exposure of the birds to light 
Group C was given | min. of intense light of approx 
imately 2 ft.-c. every hour. These conditions were 
maintained until the birds were 12 weeks old. At 
that time the light regimes of groups B and (C' were 


ght per hour 


———— hours light? per doy 
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i \ 
\ 
= | \ 
A’ \ 
1 
i 


v 
Age of het i 
Fig Dependence of rate of lag on light 


reversed, giving light at the rate of IT mun. tu 
hens preconditioned darkness and vice versa 
No change was made for Group A At 16 weeks 
the birds were weighed and placed on normal light 

The response of the hens’ rate of egg production 
to changes in light pattern is shown in Fig. 1 \t 
i weeks of age the populations had started to lay 
ut somewhat different rates. The onset of experim 
ental lighting foreed most of the hens of (croup R 
treated in the dark out of production and prevented 
those not laying from beginning to do so Withiun 
” weeks the rate of production im this group dropped 
to less than 10 per cent. Similarly, there was some 
reduction in rate of lay for Group ¢ birds wnder 
intermittent lighting; after about 2 weeks this 
population began a consistent rise in lay up to about 
40 per cent by the sixth week of treatment 

After the switch of light regimes the two experin 
ental groups changed their egg laying pattern 


radically. Group B, previously in darkness, showed 
a rapid rise in egg production 2 weeks after the 
change to intermittent lighting Within 4 weeks 


these hens had reached or exceeded the rate of lay 
of control birds. In contrast, the group held in dark 
ness following treatment with imtense intermittent 
light stopped egg production completely within a 
week of change in conditions, and stayed out of lay 
beyond 16 weeks of age 

In order to reach a general interpretation of these 
results, one may consider each type of experimental 
lighting first in its role as direct stimulus and, secondly. 
in its function in preconditioning the hens for sub 
sequent lay. One may further consider the period of 
maturation before 6 weeks of age as preconditioning 
the hens with 14 hr. of light per day 

Viewed in this manner, the results suggest that 
intermittent lighting stimulates egg production of 
hens less than 14 hr. of light per day, but more 
than complete darkness does. It also seems clear 
that intermittent lighting following dark treatment 
is much more effective in its stimulatory role than 
after pretreatment with 14 hr. of light per day. 
Conversely it would appear that dark treatment 
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reduced egg production more drastically after hens 
were preconditioned with intermittent lighting than 
the the 14 hr. of light a day 
ot the 


was case following 

rhaturation period 
may conclude that dark treatment of Coturns. 
while almost completely preventing eyy production 
aurmg its application may serve to enhance after 
wards the hens to light. In 


the intermittent light regime permits only sub-optimal 


response ot contrast, 


produetivity unless preceded by a dark period o1 
other treatment it 
the subsequent ability of hens to lay in 
normal 14 hr. of light 


rneral agreement 


has adverse effects on 
darkness 
clay 
with 


When compared to 
These 


results obtamed for 


conelusions are in 
elucekens 
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Presence of Blood Antigens in Fish Mucus 
and its Possible Parasitological 
Significance 
this that 


each species of tish uppears tO secrete its Own specific 


have recently shown in laboratory 

The differences bet ween mucus from various 
species can be detected by chromatographic methods 
With closely related Apecies, like Sehastes marinus I. 
and 


detect 


mentella Travin, several types of chromato 


he required in order to 
the 


very 


technique 
difference 
we know 


forms of 
little about the 
Sone 


any bet ween two 
mucus \t 
nature of this species specificity of the mucus 
of the 


flioresce on 


present 


chromatographieally separable ‘ Omponent 


exposure to ultra-violet: radiation and 
some are ninhydrin. positive 

Fish serum proteins are, 
and therefore we have 
sera to test for the presence of serum protein com 
body and The 


acetate membrane 


ot course, Species specific, 
used some specific anti-fish 
reeently 


ponents in 


deseribed cellulose 
diffusion method of Consden and Kohn*®, which we 
used to distinguish 


ean be 
related 
. Was used in this work 
(Labras serum 923 
» 


produced by injecting bass serum into a 2-kgm 


have already shown 


between the closely species men 
tioned? 

Anti-bass morone LL.) was 
thale 
albino rabbit by a course of subcutaneous injections 
according to the following procedure : A preliminary 
injection of 0-5 ml. bass serum was followed after a 
week by a second similar one with another three days 
later and a fourth two days later still. The rabbit 
was bled out under nembutal, a week after the last 
injection. The antiserum so produced gave a homo 
logous titre of Lim 12,000 and a photronreflect ometer 
sigma tau value of 152. Oudint and Ouchterlony 
immuno-diffusion studies showed that it contained 
at least six distinet antibodies to the homologous 
Two of these antibodies reacted with com. 
ponents in Nehastes marinus serum and one reacted 
with cod (Gadus callarias L.) serum. No heterologous 


reaction with coalfish (Gadus vrivens L.) serum was 


serum. 
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between 


Fig. ira ‘ anti 
serum pper and lower 
witl ! reactions are with will 
ipplied 

sitive, the lines of 


Positive 


mucu 
The inner broad bands 
precipitation ire b nd 


detected Further studies of bass hlood 
r ported elsewhere® 
When the anti-bass serum #? 923 was treated with 


bass mucus using the Consden Kohn cellulose acetat: 


are being 


membrane technique it was found that three antigen 
The 
Ah reactions were detectable by ponceau 
fine 


antibody (AnAh) reactions occurred (Fig. 1) 
two outer 
produced clearcut lines of 
more diftuse 


detectabk 


which 
The 


Was 


staming 


reaction innermost zone of pore 


cipitation not with ponceau S. but 
staring It 
as can be seen in Fig. 1, that the gill and body 
differently The reactions 


were stronger with body mucus than with gill mucus 


required the use of nigrosine was also 
found, 
mucus reacted somewhat 
This is perhaps surprising since gill mucus might be 
contaminated with blood than 
It should be pomted out that im the 
sstucdied no contaminating blood Was deteeted 
Furthermore, the 
were 


more likely to be 


body mucus 
ponceau S-positive dnAh reactions 
well separated from each other whereas with 
the precipitate, 
discrete, were very This would 
indicate that the the 
antigens involved differ im gill and body mucus 

Anticod serum PR 712 available from previous work 


mucus two lines of although 


close to each other 


relative concentrations of two 


on mtragenic re lationships in the genus Gadus? was 
Only 
{nAh reaction faintly ponceau S-positive was 


used to study the body mucus of Gadus callarias 
a singh 
found 
further 
stared 
These results show that some of the serum protein 
These 
species-specific antigens may be responsible, in part 
for the abilitv of certain fish 
deteet their specific hosts Wright* has pointed out 
that detect 
chemotactic the 
specific serum proteins in the body mucus suggests a 


Subsequent staining with nigrosine gave no 
reactions, but the ponceau S-positive band 


more strongly 
antigens of fishes are also secreted in mucus 


at least. parasites to 


must their hosts by 


and 


such parasites 


methods, presence of species 
possible basis for this 
Further work is in progress 
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Occurrence of a Species of Halammohydra 
on the Isles of Scilly 


the period March 

the uterstitial faurus on se ral shores of the 
riche On the verv sheltered 
Martin's, 


24-28 collections 


Isles 


of Sally were 


sand shores of the islands of Tresco and St 


at mall mumber of of the «« 
Hlalanmmohuyd 


of sand. The 


ra Rem were recorded, im 


treated 


amples were 


mmediately after sampling and this rendered 
dlentification bole 


ore ot iis # \ H to 


Attempts by collect) live 
prep abt Easter, \pril 23. 
ful It therefore, that the 
of the animals was accidental, the tru 
Alternatively, it may be that thes: 


LICCOSS 


may be, earlier presence 


habitat bemg 


in the sub-littoral 


animals exhibit a seasonal eyele and were much less 
frequent at the time of the 1960 sasrnplimege 


The differences 


any of 


specimens exhibit certam from 


the known 
varying from 9 to 15 
regional differs mees occur m the Various species 


les 
that 


the r of 


specie 
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Slugs at Low Temperatures 


Damage by slugs in gardens and farms is usually 
worst in late auturmm and early spring. There are three 
reasons for this. First, some species are most numer 
ous in winter’. Secondly, alternative foods are scarce, 
and crop plants such as germimating wheat or the 
youny shoots from delphiniuns are almost 
the only food available. Thirdly. slogs are active at 


which would putt ost eold-blooded 


temperatures 
enimals mto chill-coma 

Experiments have shown that different species of 
slugs have different chill-coma temperatures. A qrol: 
max reticnlatus, which is incidentally a most nnportant 
post on farms, 18 partie ularly well adapted tolife at low 
temperatures It is not completely imunobilized even 
at Oo ¢ and at C 
Arion hortensis, 


moves and feeds apparent) 
an important garden pest, 
~eldom moves spontaneously or feeds 
Vilax budapestensis is intermediate in its temperature 


normally. 


below 


two species, for it is active at 


relations to the other 
5° C.. but is mactive at O-8° 


Some vears ago I showed that many insects’, and 
also amphibians’, change their chill-coma temperature 
within 24 hr. when 


results for 


by several degrees ce ntigrade 
kept at different temperatures 
tish, though with a longer period of acclimatization, 
well known 1 fully that 
would behave similarly 

However. tarolimas reticulatus and 
do not seem to show any low-temperature acclimatiza 
tion at all. The chill-coma temperature seems to be 


quite unaffe ted if these slugs are kept for from I to 10 


Similar 


expected sligs 


are 


1) on hoi le 


at (a) 5 C. at (+) a temperature fluctuating 
and 10) © 
temperature of 20° C. The explanation for this 
difference from imsects, 
heen found, but slugs seem well adapted to life at 
low temperatures and do not readily lose this adapta 
The Dainton® that dormant 


days 


between 0 and at (¢) a constant 


tish and amphibians has not 


tion observations of 
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the 
obviously the 
under natural conditions 


when 
but 


active, 
falls, os 
behaviour of these animals 
field needs much further study 

KENNETH 


slugs become im the laboratory. 


temperature relevant, 


im the 
MELLANEY 
thamsted Expertmental Station 

Harpenden, Herts 

HW. F., J. Anim. Ecol., 18 
Roy. Soe., B, 
Physiol., 98, 4 
Erp. Biol... 31 


Trapped Primary Product of 
Photosynthesis in Green Plants 
method of flash photometry 
2a, 2h, 3) 
been observed durmyg photosynthesis In vreen 
cells unde 
and chemical conditions lead to the following assump 


By use of a suitabl 
five types of absorption changes (types 0, 1, 
buive 
plant Measurements various physical 
the related reactions’ 

The absorption change type 1 is caused by a photo 
Probably 


tions on 


chemical reaction on chlorophyll Chl a 
a metastable state of chlorophyll Chl a,® t 
) is formed, which 


see.) mediates an electron 
electron-donator /) 


transfer between an and an 


eleetron-acceptor A 


h 


a,)A a A b(Chha,jA 


absorption changes type 2 tirst 


measuring method with 
equal 


The were observed 
by Duysens? using a stati 
excitation of photosynthesis by steady light 
absorption changes result: from the application of 
flash photometry'. These absorption chanyves are 
characterized by two negative maxima (~ 420 miu, 
475 mu) and one positive maximum at 515 my The 
course of the decrease of absorption as a function of 
wave-length in the neighbourhood of 420 mu is com- 
parable with the course of an oxidation of eyvtochrome®. 
out by flash photo 
that the absorption 
changes type involved in the 
primary reactions of photosynthesis'. Further we 
sueceeded in splitting up the absorption changes 
type 2 into two reactions, designated as type 2a and 
2). bv extraction with eold petroleum ether?.4, 


Kinetic experiments carried 
the conclusion 
(< 10-2 


metry led to 
ure 


After extraction the absorption changes at 475 mu 
and 515 mu disappear, while a nevative 
absorption change with a shift to ~ 425 mu 


Due to the absence of type 2A, it is possible to 


(type 2/ 
still ean 
be seen 
detect a small positive absorption change near ~ 530 
mu which is connected with that at ~ 425 type 


The results of our first measurements of absorption 
changes at low temperatures were reported at a meet 
ing to discuss fast reactions in solution at Hahnenklee® 
(1959). The reaction type 1 (production of Chi «®) 
occurs at pec 
Therefore an electron transfer according to reaction 
150°C. The following 
Zu give evidence of this fact 


. in just the same way as at 20° C. 


(1) should also be possible at 
observations on type 
spinach chromatophores at 
type 2) (475 mu 


On ilhiumination of 
150° C. the absorption changes 

515 mu) does not The reaction type 2a, 
150° C. On exposure 
a decrease in absorption occurs at ~ 425 mu 


and occur. 
however, continues to occur at 
to light, 
(Fig. 1). Coupled with this decrease at ~ 425 mu is a 
small increase at ~ 530 mu. coincident with the 
observations made after extraction with petroleum 


& 
‘ 
entorate, 
the stirtace 
exact 
185 
‘ 
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lot 


ame 


Time (sec 


425 


ores 


my caused by red 
f spinach 


Atter switching off the light, the absorption 
changes at ~ 42 530 mu, however, 
not reversible at 150 C., that product 
trapped at 150°C. (Only after 
does a back reaction occur.) These results show that 
the trapped product is probably of the two 
primary products (> or The course of the 
tive absorption change as function of wave length in 
the range of 425 mu that the primary 
product is probably identical with the oxidized form 
of a eytochrome (D* cyt The small 
change of absorption at ~ 530 mu, however, normally 
not appear oxidat of eytochromes. — It 
should be emphasized that the expermments have been 
carried out with material which was photochemically 
active after the temperature had been raised from 
150°C. to C. (proof by Hill reaction). 
An irreversible oxidation of 
temperatures in purple bacteria, 
has been already reported by Chance and Nishi 


ether 
5 mu and ~ are 


Is, Is 


thawing to 0° ¢ 


one 
hepa 


stugygests 
positive 


does on 1on 


evtochrome at low 


especially Chroma 

feum, 
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Fixation of Nitrogen-I5 by Excised 
Nodules of Discaria toumatou 


Disearia toumatou (Rhamnaceae) has previously 
been recorded as a nodulated plant in New Zealand! 
The nitrogen-fixing ability of its nodules has now 
been studied experimentally. 

In these experiments seedlings of D. 
made no growth in aerated nutrient solutions lacking 
aided nitrogen whether nodules were present not. 
In solutions contaming 5 p-p-m. mitrogen as nitrate 
only. plants that were nodulated grew normally, 
non-nodulated plants becoming moribund 


toumatou 


or 


NATURE 
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Coriaria 


ot 


made 


Nodulated 
in contrast, 
vrowth in aerated nutrient solutions 
added nitrogen, 


plants 
arborea, normal 
but became 
ab- 


lacking 


moribund when nodules were 
Pres work has show ti that 
exeised nodules of this plant 
able fix atmospheric 

experiments which 


nodules of Discaria were exposed to 


sent 
are 


to 


excised 


an atmosphere enriched with nitro 
also been carried out 
nodules for 
obtaimed from 
field. The 
washed free of soil and transferred 
hr. to contaming 
aerated nutrient lack 

ng added = nitrog 
mained in this solution for two days before 


gen-15 have 


Some these « xperi 
plants 


were 


ments were 
dug im the roots 
within 2 flasks 
solution 
They 
nodules 
Other 
Disearia 


an 
ren re 
exersed and exposed to nitrogen-15 
obtained from plants of 
nutrient solution contamimg 
Excised nodules of Coriaria 


were 
were 
vrowing in aerated 
+ p-p.m. nitrate nitrogen 
arborea were exposed to nitrogen-15 at the same time 
These were obtained from plants growing im aerated 
nutrient solutions as shown in Table 
All nodules were exposed for 40 hr 
described’, to an atmosphere containing 90 pe 
enriched with 32 per cent 
Nitrogen was then extracted with 


nodules 


as previously 
r cent 
eXCESS 


nitrogen atoms 


nitrogen-1L5. 
hydrochloric acid 


NODULES ATMOSPHERE 


ENRICHMENT OF EXCISED FROM 


CONTAINING NITROGEN 


Table 


Nitrogen-15 enrichment 
itoms per cent ex 


ria trom 

from nitrowen solution 
from tacking nitrogen 
from 5 p.p.m. nitrogen solution 
from 40 “er nitre lution 


Disea 
Jhescaria 
orvaria 


toraria wen 


These experiments provide evidence that nodules 
of Discaria toumatou are capable of fixing atmosphern 
nitrogen. Under the conditions employed, however, 
they differed from those of Coriaria arborea in being 
unable to supply the plant’s total need of nitrogen. 

In the field Discaria grows quite differently from 
does in solutions: it and almost 
One would suppose that this type of growth 
is therefore possible that the 
growth of Discaria in Natur 


what it IS Spiny 
leafless. 
uses less nitrogen, and it 
nodules can support the 
and, perhaps, even that of its usual associates such as 
sweet briar (Rosa rubiqinosa) 

L am indebted to Mr. T. Rafter, director 
Institute of Nuclear Sciences, Department of Scientific 
and Industrial Research, and Dr. A. D. Campbell. 
Chemistry Department, University of Otago, for 
their collaboration in this work, which has been 
aided by a grant from the University of New Zealand 


ot the 


research fund. 
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Lysogenic Conversion in the Genus 
Proteus 

of prophage re nders a bacterial cell 

Homologou- 


immune cell 


THE presence 


to homologous hacte riophage 

phage often adsorbs and penetrates the 
iot undergo reduction to prophage and | 
diluted out’ during 
and Lush? 


this ther 


but does! 
gradually 


Burnet 


venetic material ts 
were 
encounter a 
COCCUS which did mot adsorb the 

Other 


Salmonella where 


Itipleation of the cell 
the first variation of 


tucdied a 


hoor ologous 


phage have 


dleseribed systems in the presen oft 
mocdtitie adsorption of hor wlovous or hetero 


of bacterm 


(Changes 
the 
conversions 
a series of temperate phages from 
the study of 
\ series 
Phayes 


obtaimed by 


~ properties 
vasponed by presence of prophage are termed 


oven 
The 


recovery of: 
‘ nable al 


strains of L’roteus 
and conversion in this genus 


emploved 


transduction" 
of eleven different phages were 
57. 49/F7, 50 and 54 
rradiation of Proteus 
The undieator 
obtained from Proteus 12 was P 
organism for phages from 
Phages 34/13 and 36.13 
present in the s rnatant fluids of 1-day 
eultures of 1 ws 34 and 36, re spectively 


13 was the indicator organism: for both these 


6 i2 14 14/ 24 
24 20 20 25 


ere present in the supernatant fluids of 10-day 
broth cultures of Proteus strains 6 and 24, 12 and 57. 
14 and 20, 14 and 20, 24 and 25, respective iv. The 
organistns for these phages were Proteus 
14, 20 and 14, re spectively Organisms 


Proteus The 


were 
strains 12, 49, 50 


ltra-violet 
t hae 


and J4, respective ly organism for 
indeator 


was [Proteus 


thre 
and 54 


strams 6, 57, 
40, 50 and 54 
re rarer 

\dsorption experiments of homologous ph 
1 phase’ wild strains were done by adding 


are ulgaris varieties of 
rabilis straims 


age to the 


of phage suspension to 
ht broth culture of the organism at a multiphieity 
of infeetion of 1 After 20 min, at 37° 0 the bacteria 
deposited by centrifuging and the clear 


phage The 


of an aerated over 


were rapidly 
supernatant titrated for unadsorbed 
allowed for adsorption is less than the latent 
period of any of the phages and more than required for 
05 per cent adsorption to indieator strains. Control 
experiments consisted of Limi. of the phage suspension 
ot broth These were treated like the tests 
imclicat that only strain 54 adsorbs homo 
this the 


was from 


in 
Results 
logous phage (phage 54/F7) In instance 
of the supernatant 
(control) to I 10° ml 


lo not adsorb at all to the e« rresponding 


reduced 


titre 
The remaming 


10° ml 
10 phages « 
wild Ivsogenic strains 

The Proteus were irradiated with ultra 
violet light according to the Lederberg 
and Lederberg* Among the 
12. 34. 36, 49, 50 and 54 colonies were recovered which 
These sensitive 


lysogenic 
method of 


survivors of strains 


homologous phage. 


are ly sed by 
presumably organisms which have been 


variuints are 
cured of prophage as no phage can be recovered from 
Plaques formed by homologous phage on these 
sensitive Variants turbid centres due to the 
growth of lysogenized cells. Cultures of the turbid 
ld organisms with identical phage-adsorb 


them 
have 


centres yie 
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ing properties to those of the corresponding wild strain 
Prophayes present mm wild strains 12, 34, 36, 49 and 
50 are thus converted in respect ot phaye adsorbing 
Although derivatives of thre 
12 24 
hosts of phages val! $ ancl 
obtained it 1s probable that these 
Prophage 
wild 


have not been 
prophages exert a similar converting effect 
D4/F7 is the Lysogente mmmune 


except ron 
}? oteus OA adsorbs phage 4 F7 as readily i 


the 
sensitive 
Phages 12.57 and 34 
duetion expermments® readily Ivsogenize 
vs 57 and 13 respectivels 
at multipheities of mfeetion 5. Proteus 
lvesovenized im this and labelled 
and 13(34 13) re spectively were freed of unadsorbed 
\ im the corre sponding phage 
antiserum for 30 min. After the serun 
fand the deposit streaked on MacConkes 
These colonies have the 


13 previously used trans 


most cells 


of the indicator strains (Prot 
57 and 13 
57 


phage b 
centrifuging, 
was decantes 
ayvar toy ield single colonies 
following propertios : 

(1) Broth cultures of 
spontaneously liberate phage a 
These phages are 


and $4 13 


and 
tive on corresponding 


strains neutralized 


phages 12.57 


soyenic 


non-l\ 
by antiserum to respect 
ively 


strains do not adsorb homologous phag: 


are morphologically ident real to strains 
57 and 13 
(4) Proteus 13(34/13) does not adsorb phage s 5 and 
5. These phages were isolated from sewage and are 
active on Proteus and 25 respectively 
Protens 13 is lwsed by these phages 
(5) Organisms 57(12/57) and 13(34 13) 
matched 57 and 13 respectively in 


phases on 


strains 


when 
the 
Die nes 


agaimst 57 


show positive 


mitrient agar 
that is, thev do not swarm into each other 
demareation Fic. | 


57 


phenomena, 
and maintain a 
illustrates this reaction 
The antigenic differences involved which are 


clear line of 


between strams 
amd 57 
responsible for this phenomenon have mot ve 


identified 


Fig. 1. Nutrient agar plate inoculated at one point on the le 

with strain 57(12/57) and at two adjacent points with strain 57 
Incubated overnight at 37°C. Note how the inocula of strain 57 
«warm into each other. The sharp line of demarcation between thi- 
spread and the swarming of strain 57(12 57) on the left denotes a 
positive Dienes phenomenon 


; 
¢ 
/ fe 
a 
al 
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Strains 57 and 13 can be transduced to streptomyem 
resistance by phages 12/57 and 34/13 propagated on 
streptomycin-resistant mutants of 57 and 13 respec 
tively®. Lysogenic transductants possess all the 
properties of strains lysogenized with non-transducing 
phage. 

Differences in properties of strains 57 and 57(12/57) 
and strains 13 and 13(34/13) are attributed to the 
presence of converting prophages 12/57 and 34/13. 
Conversion is in respect of phage-adsorbing capacity 
and possibly other antigenic changes as well. 

Phages 12/57 and 34/13 are thus competent im 
transducing and converting systems. <A similar 
position obtains with Salmonella phage 2?22. This 
phage has been extensively used in transduction exper- 
iments and can produce lysogenic conversion*. A poss- 
ible difference is that this phage is capable of producing 
conversion in the vegetative state (phage conversion}. 
No attempt has vet been made to investigate the latter 
possibility for the Proteus phages mentioned. 
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Elimination of Transmissible Drug-resistance 
by Treatment with Acriflavin 


THE first isolation of multiple resistant Shigella 
Kitamoto'. This was resistant to 
four drugs (r4): streptomycin, tetracycline, chlor- 
amphenicol and sulphanilamide. EF. coli ry was 
isolated in the epidemic of Sh. flexneri 3a r, (refs. 2 
and 3). Sh. flexrneri 2a rz and E. coli rs were also 
isolated in another epidemic, which were resistant to 
streptomycin, chloramphenicol and sulphanilamide'. 
and EK. coli ry, were isolated from a 
dysenteric patient after treatment with chloram- 
phenicol'. 

From the epideniiological investigation of the 
multiple resistant Escherichia in the feces of human 
beings’, we have learned more about the multiple 
resistant Shigella and the general phenomena among 
Enterobact eriaceae. 

Ochiai’ and Akiba* reported that 
resistance was transmitted between Shigella and 
E. coli following mixed cultivation. This transmis- 
sion is not mediated by transduction, transformation 
or filtrable agent, but by cell-to-cell contact*®!¢ 
without regard to the polarity of F factor''. It has 
also been shown that the multiple resistance is 
transmitted between every genera of Enterobactoria 


was reported by 


Citrobacter r, 


the multiple 


ceae!, whereas perhaps only 3.5 per cent of the strains 
of Escherichia would have given positive results in 
bacterial recombination. 
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Artificial elimination of the transmissible drug 
resistance by treatment with acriflavin was carried 
out by Hirota’s method's. 

The drug-resistant cells were inoculated 
Difco brain-heart infusion broth containing 
lethal concentrations of acriflavin (20 ugm./ml. for 
E. coli and 10 ugm./mil. for Shigella). After overnight 
incubation at 37° C., the cells were streaked on 
Drigalski’s medium and the drug-resistance of 
each colony was tested. Heart infusion agar was 
used for assaying resistance to streptomycin, chlor- 
amphenicol and tetracycline. For assaying sul- 
phanilamide resistance, semi-synthetic medium was 
It consists of | litre of medium A (ref. 14) agar 
enriched with 2-0 gm. casamino-acid, 10) mgm. 
tryptophan, 2 mgin. nicotinic acid, 10 mgm. thiamin 
hydrochloride and 2 gm. The results are 
shown in Table 1. 


mto 
sub- 


used. 


glucose. 


ELIMINATION OF DRUG-RESISTANCE BY 


ACRIFLAVIN 


Table 1 FREQUENCY OF 


TREATMENT 


Without acriflavin 
treatment 


With acriflavin 


Micro-organisms treatment 


E. coli O-26 0/1, 589° 
rs O/SS1 
O/364 
Sh. flerneri 3a r, 0/1,198 
375 O/L177 
r 2 5X3 (36-2 O/1,116 


« Tesistant to streptomycin, chloramphenicol, tetracycline and 
sulphanilamide; f,, resistant to streptomycin, tetracycline and sulph 
anilamide ; r,, resistant to tetracycline. 

* Numerator, number of the drug-sensitive colony ; denominator 
number of the total colonies tested 


The drug-resistance of both Escherichia and Shigella 
were eliminated from the drug-resistant cells after 
treatment with acriflavin, and the frequency of 
elimination of the drug-resistance was higher in 
Shigella than in Escherichia. This fact is in agreement 
with the finding that the loss of the drug-resistance 
with Shigella was more frequent than with Escherichia 
after 6 months storage in cooked meat media. It was 
also found that all markers for drug-resistance were 
lost by treatment with acriflavin and the cells 
became sensitive to all drugs. The drug-sensitive 
cells thus obtained were not able to transmit the 
drug-resistance by mixed cultivation with other 
drug-sensitive cells. 
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GENETICS 


Structural Mutations 


luk premise that linear and continuous sequences 


of nucleotides in the renetu material (deoxvribo 
nucleic acid (DNA) in most organisms, ribonucleic 
wid (RNA) in some viruses) specify corresponding 
linear and continuous sequences of amino-acids in 


these 
organisms, is SO fundamental to present-day thinking 
in the tield of molecular that it has rightfully 
referred to as the Another 


dogma, is the ot 


t hie proteins, that Is, t bac gene products ot 


biology 


bean central dogma 


pret ~ inherent im this 


colinearity of the vere t 1 th the nuecleotice 


equence and the definition of a mutation as an 
ilteration im thos sequence giving rise in turn to an 


altered structure in the product proteims The con 


elusion has therefore been nm plieit that every muta 


on necessarily result in soree alteration im a 
vene product 

It pose of this cone 
that this svllogism is neit 
necessarily reflective of 


Nature 


the situation existing im 


even on the basis of the fr woentarv evidence 


at present available It coneeivable that ther 
exist regions mm the genetic nucleic pri arily 
eoncerned un the specification of gene produets 


but with nucleic acid 


here referred to ma 


itself Phe struct tre 


other 


structure 
eon 


folding or 
figurational alteration supernnuposed on the 


tertiary 


eonad 


ary trueture (the hvdrogen bonded helix That 
such folding must exist in native genetic material 
elf-evident from: a eonsice ration of the dimen 


ons of the heads of baet« nophages 72 or 74 (95 H5 

. a8 contrasted with those of the DNA contained 
therein the fully rigid, 
the Watson Crick hypo 
secondary 
these 


were tO extended, 


contiguration demanded by 


thesis (6-3 row) and others* 
have speculated that the 


with the DNA of 


constituents 


associated phages (internal 


protein(s polyamines*.”) may be concerned with 
the attain: ent and or maintenance of this tertiary 
structure The hy pothesis of seattered regions con 
cerned with tertiary structure has, however. other 


important consequences which can be tested 


It may be fruitful. for example, to institute a 
search for phage mutants, which solely an 
altered DNA, as a consequence of which they differ 
in their tertiary structure and in their DNA protemn 


interaction without, hows ver, any significant 


Possess 


altera 
tion in the primary structure of anv of the individual 
proteins specified by this DNA It is possible that 
74 at least such mutations may already 
reported One be the well 
aeridine-re On 
and investigations 
laboratories, it is Likely tha 

rrefully controlled condittons. 


general and proflavine in particular exert 


in 72 and/or 
have been 
known sistant 


the basis ot work by others’ 


such might 


class of mutants!®'t, 


now in progress in our 


dark 


aeridines in 


under « 


“a very specific inhibitory action on phage repro 
duction This action occurs during that stage of 
maturation which is concerned with the integration 
of previously synthesized, structurally intact, and 


frilly funetional 


protems, 
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0-5 to | x 10° micro mhos in six ranges. 


A. M. LOCK & CO. LTD. 


Prudential Buildings, 79 Union Sctpeet, Oldham, Lancs 
Telephone MAIn 4744 


775! 


Plan Ahead 


by effecting now “the voung man’s policy” 
gives to a man under 35 immediate life a 
cover at low cost and the valuable right 
within ten years further assurances ever 
his health has become impaired 


he Eq titable has no shareholders 
commission for the 4 


unusually attractive terms can, therefore, be 


introduction of Dusit ‘ 
tiered 


Write today for details 


The Equitable Life 


Assurance Society 


(Founded 1762) 
Head Office: 19 Coleman Street, London, E.C.2 
Please send me. without obligation. details of the young 
man’s policy 


HIGH INTENSITY 
LAMP 


A versatile source of white light, eminently 


suitable for all laboratory purposes. 


Leaflet sent on request. 


RAYNER 


160 NEW BOND STREET, LONDON, W.! 
Mayfair 0128 
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APPOINTMENTS VACANT 
THE UNITED 


REPUBLIC OF THE SUDAN | 
Applicat 1 for the posts of Re- | 
rch Officers A my, Entomology, Plant | 


experienc GEOLOGIST 


t 

‘ entry into scale depending upon || uate research experience in palaeon- 

’ at we and experienc Higher start tology and stratigraphy, required 
for the staff of the Minerals Section 
for research relating to the prospect- 

i at red frent. | tur ing and development of iron ores 

Ovens 


and other minerals used by the iron 
and steel industry 


The commencing salary offered 

will be in the range £950—£1,200 p.a 

low depending on experience. The post 

ta t a present is a long term one and carries 

superannuation The company is 
i App ts Section, 3 prepared to assist with housing 


M ; 6! Applications should be addressed to : 


ROYAL NAVAL SCIENTIFIC The Assistant Director of Research, 
SER VICI || The United Stee! Com; anies Limited, 
ADMIRALTY req SENIOR SCIENTIFIC Swinden Laboratories, 


NDERWATER WEAPONS ESTABLISH 
PORTLAND, DORSET 


ed Ser 
rs to tak ha roh Se 


REPUBLIC OF THE SUDAN 


GOVERNMENT COMMUNICATIONS HQ 
CHELTENHAM (Ref. A43 1A) 


Electr Enginecrs (Electr Radar: | 
C. NAVAI NSTRUCTION RESEARCH ‘ 
ESTABLISHMENT, DUNFERMLINE 1 bet 
Ref A) is ir 


BSERVATORY 


t ’ r Mecha Engineers or Physicists 


DEPARTMEN 
rial S 


t Must it born British s A lea 
ral t Br h oarents. Se Scien t k at ch 
tiie OF sr t had r mum three yea { past f 
Post 1 xper and be n ess than 26 and d 
cars age h 
Salaries 4) Senior Scientific Officer, £1,102 D Tech. (or eq ent) r heh 
to £1.604: Scientifi Officer to £1,186 ‘ least 
D> Senior Scientific Officer, £1,342 to |; te grad 1 exp 


echnical and 


quoting appropriate reference and post 


tr 
Scientific Register (K). 26 King Street, London, | cation form juoting S§ $276 61 Closing dat 


land Row St Jan lor Sw 
date, March 31, 19 
ROYAL NAVAL SCIENTIFIC 
SERVICE 


March 18, 1%! 


REPUBLIC OF 


Applicat ur 


THE SUDAN 


{ Semor 


Entomology, Plant Path ay ar Breeding 
t \ R arch Dhivis Department 
t t Suda Applicants 


$.2 t « 
H naximu 
i 
4 < nda ve bas ila 
n led at € 
! on 
x0 
vite m ak 
Sor 


GON ERNMENT COMMUNICATIONS 
HEADOU ARTERS 
Req E xy tal Officers Assistant Ex 


FELLOWSHIPS FOR RESEARCH 


IN FLECTROCHEMISTRY 
A number of F ‘ ps f Graduate Student 
are bein red by the FE t hemistry R n 
( tt t t tatt 
rs fP Tt 
t fr stud s who produce evidence 
excep h f sours 


App aunts st t Mr. James Ma 
Departrr t of Ch stry. John Harrison Labora- 
rf rsity f Pennsylvania 
"hiladelphia 4. Pa.. before April 1, 1961 

MANSFIELD HOSPITAI 

MANAGEMENT COMMITTEE 

Whole-time B nist. (non lent) 


Patt | | | 
n nev. P an B cuing and Statistics nm the 
‘ Research Division, Department of | COMPANIES LTP 
~ | 
R lead y ger S p to five years tra 
sal to a further term. Salary range £S.1,750 
ed OF tS es ath’s 
| 
| 
| 
er 
< | before 30 any year w 1 be ntitied 1 
k 
tled t 
Neo 
x 
und 
if 
tions Headquarters. Cheltenham, Glos Duties ae 
\ ficld at 
wit xperien nm interna nbustior pr 2. ! cr ring ppl 
MI nm five years’ exe either expected Research | rous f ’ tation Cand 
Son penien ropriat strumentation tat nt 4 lates must hor Brit b 
ential with design study work nponents of |) tA ture, Republic of the Sudar ts and of British | Experiment ae 
ket s ns of ot prop » gear Turt Apr Ants MUSt Poss first r d-clas Mlicers, ? vy under 31 
an Advanta Cur wit d t t Officer wt 18 and 
2) Mechanical Er r with bias for one or | 4! > ont “ ! ex 28. Q t should = 
nor ( hydrau ally perated mechanisms pected t ! practica porta HS G.C.E. (with at t \ 
rv t ii) mechanics of machines ead at Scientists biects) ent 
t ry and t ) hyd act t t year tr fee Dit n rics 
fairly mentary character rther t Salary ranee ¢S.2 tal Officer, £1,087 tw ¢ Assist 
( Hy fy t r acronautica ngineer is t$.2,12 tS.5 £S$.2 with cnt $55 (at 2 
with years’ experience for work on torped t t for t 4 ties for at 
> tk 240 ‘S100 Pron Am hed 
4) Mecha rvo-mechanisms, | to tS.2 port but oppor xist for esta nent 
gyro d and d Electrical Engineers t cK Forms M ft r. Technica 
os gn) M naticians Opera ain S-ienti—t Re kK Lon 
tional research and theoretical physics) Physicist \ t allow SW R AS 
would prev i (reduced | 
x0 
wits 
n 
for 
this 
und nuclear wear s and he forwarded nterface, str re ten t vtes, and ad 
t of structural materials. Excelient A ts Sect | Sorption at the metal-clectrolyte terface Trave : 
ir pects for promotion. | sts to and fror Pt phia w t paid for 
fat M c applicar The research work will be i 
l the 4 1 t f he 
oO fications for all posts first- or second-clas Research Statior oe ct 
} 
4 2 rem- | for M ficid 
Appointments unestablished (with F.S.S.U. bene tv a ’ essentia Interim salary | Area Path y Service The salary is that of =a 
fits) but opportunities for those between 21 and | ale £1,302 two £1.604 Starting salary may be | the \_HS. B Grade with a max'mum of £1.03 = 
ee for tal hed post ( 1 Ser Commis | per annum, the commencing salary being dep 
- | fent upon qualifications and expericnce 
| Applications to Hospital Secretary, Kine’s M ee 
| stospital. Sutton-in- Ashfield, Notts 
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post is Newly creat 


tellectua!l a and 
minimum qualifica 
Ph 
nee, citnher 

and responsit 


offer an 
unusual opportunity 


in their 


PHARMACOLOGY 
DEPARTMENT 


The Employment Officer 
SMITH KLINE & FRENCH LABORATORIES LTD 
Mundells, Welwyn Garden City, Herts 

ence N L.1448 


MIDDLESEX COUNTY COUNCIL | UNIVERSIT OF KHARTOUM MONMOUTHSHIRE EDUCATION 
FDUCATION COMMITTEE Applications ted for a Rea p of COMMITTEI 
ACTON TECHNICAL COLLEGE HE TECHNICAL COLLEGE Of 
HIGH STREET, ACTON, W3 } MONMOUTHSHIRE 


PhD 


or 


UNIVERSITY KHARI 
at tor the ¢ 


OUM 
Agr 


NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 


NOTTINGHAN 
M t 


BRITISH EMPIRE CANCER 
CAMPAIGN 
RADLATION RESEARCH 


BIRKBECK COLLEGE | forms should be returned not later than Mach 31 


(LUNINERSITY OF LONDON) TECHNICIAN (FEMALE REQUIRED FOR 

Research Assistant of postdo | ASSISTANT EXPERIMENTAI OFFICER ¥ expand Phy l Salary a 
fied i" rer ‘ } required t th National Vegetat Research | minim 

Station, Wellest mn or ) 


n-in-T 
qu 1440 per 
per annum rannu ross notior Techn in on 
uld be obtained tron licat t cs refere fications Further particu 
Malet Strect cretar ynal ‘ ch on, | la m vital Secretary, Dudicey Road, Hos 


March 18, 1961 
This on a senior level and calls for consid 
able nmitvativ 
The required are a good Honours Deegrce in 
et Phys r a related subicct nd several y ‘ 
reseal an acaden nstitution industr 
Th ft post will be t he 
be exp edt participa n the norma! re arch activ 
3 eo saab he De; tmer tis also ant ated that he w SI la « 
ee part of his working time on p s of his own choosing, These w 
ral he vated towards an ¢ lat < 
vnthet rugs, or a j f ed b i 
ore | tanding of which might lead to new lines of therapeutic adva 
: ae As tantial starting salary with annual n views and mena 
working ’ r new and pped at i Ww 
jed Cnher ¢ mpany benet j a non ’ Per 
tinder ms m ed man may he wit for 
application, giving possit deta nsidercd 
' 
Assistant Gr RB. to teach Zoology Botany Entry 1 ding tO Assistant to teach Gen © and pat 
to class G al Certficat t Education, | \ B ind Human Biology. Candi 
tifica I ate | 4 Jd. £5.90 | pret dir Graduate qualifi 
would be expected to help field work, Ap. | 2% per anny nid. £5, 
ts should sity. graduates \ tt Mathemat with 
Salary wit 1 £1,486 per j ' n a fied or ex 
a whom pleted f sh j | Meta Ca fat hould hold 
returned within t lays of the appearan } qualificat Indus 
f this advertisement ‘ 1 te sdded 
| ty € H I G pplication and further 
oO Wobut Squar W ¢ wou 
culuur ( Chair | “a shon mpleted forn h ! be returned not 
of Physics. Salary sca Professor. £5.2.760 poy | 1 
tS.‘ allow “ tS.60 per | 
third child, £8.30 1 cach. Principal: D. A. R. ) 
amily ’ t Applica ‘ tor the t Pos 
arta naint I tak tect 
y 2 t 40, as required to collaborat n 
modat t fen ates) up to | Grad and B.S . as 
and exp i th vA ho I O by £35 w £1 ang 
1< R ‘ Khart per 4 ary etl na oF radiation 
o Int rsity € lf Higher Fd Reses vith alhicanor and ¢x 
Overseas, 29 Woburn Square, Londo wet hit ind equipment available 
standal 
quired 
tion of t { 
h xides th trans 
hx pportunities for 
X-ray and tron d 
slary w t it ¢ 
Further particulars 
Secretary, Birkbeck Coik 
Closing date April § \ W wick RB 
eae 
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AUSTRALIA 


The (rganizat s Division of Chemical Physics, 
Metbourne, invites applications r the position of S 
research staff he desiar natruction and ma 
apparaius 

App nis § x ntific gia 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


SCIENTIFIC GLASSBLOWER 


Chemical Research Laboratories, 


ntific Glasshlower rssist the 
ss working including ber hand 


Research D 


US 


company 


American research laboratori 
Research Director for new, 
science laboratory outside 
Henley). Director will mainta 


and European 


advisor 


British 
technical 


on 


compan 


Strictest confidence will be 


with international activities and 


science 


Great Britain and Europe Research experi 
ence required, and doctoral degree desirable 
Salary £3.500 to £5,000 
depending upon qualifications 
Send relevant details to Box 957, T. G. Scott 
ind Son, Ltd., 1 Clement's Inn, London, W.C.2 


irector 


es requires 
small, physical 
London (near 
in liaison with 

and act as 
activities In 


d 


UNIVERSITY OF MANCHESTER 

Applications are invited for the post of Assist- | HAIL 
t Lecturer in Biophysics in the Faculty f As pa 
M The post is newly established and ms ar 
ants should have trained n ciectron 

roscopic techniques. Duties to vce June 

r as is thereafter Salary 

na ale £ROO to £950 per num with member 

p and Children’s Allowar 


DALHOUSIE 


UNIVERSITY 


IFAX, NOVA SCOTIA, CANADA 
f an expansion programme applica 
invited for the following positions 
Professor in Microanatomy to teach 
and s ne students and conduct re- 
embry ay Preference will be given 
es with @ scien degree in zoology 
qualification 


Anatomy primarily 


Apr ations should be sent not later than March teach gross anatomy, with opportunities to 

1, to the Registrar, the University, Man- sarticipate in research and in other responsibili- 

hester 13. from whom further particulars and es {f the dep ment Modern facilities for 

forms of application may be obtained | research availab The salary for an Assistant 

j t essor with medical qualifications will be not 

> | less than $8,500, dependin qualification 
CHELSEA COLLEGE OF SCIENCI | for both appolaments should be 
AND TECHNOLOGY | addressed Prof | de C. H. Saunders 
MANRESA ROAD. LONDON, t 
DEPARTMENT OF BOTANY AND ZOOLOGY 

The Governing Body invite applications for the MAY & BAKER LTD DAGENHAM ESSEX 

t of Zoology Assistant (Grade B). Candidates | require 1 their P icity Division a young lady 

ch { possess good fem qualifications. | of good sc tific education to assist in the inter- 

Duties to mime n September 1! 1961 Salary stin work f editing publications on chemical, 

ale Assistant (Grade B), £°00 £27 10s. to | tical, horticultural, photographic and 

41 150. plus additions for training and graduate t A good knowilcde vf written 

at There is, in addition, a London allowance $s necessary and «oprevious experience 

f €38 of £51 according to age usefu alth th not essential W rite 

Particulars and forms of app ation from the ! particulars of qualifications and experi- 

« erk to the Governors, to whom applications | en the Persons Officer, quoting Reference 
hould be submitted not later than April 10, 1961 N 60 


va 


hr 


vine 


LONDON 


re f rm new Search la story 
k 
i cq qualifica 
pre iblv w pre expe nce 
Conside n w s be to and 
dates w have POS! 
GRADUATI Studies “ “ be 
GRADUATING mmer 


Applica ar 


POST A: 
SECTION. | s cd w 


at Ens Departn 
POST B: PAINIS AND PROTECTIVE 
PROCESSES SECTION. I 
work t materials 
POST C: GENERAL CHEMISTRY SEC- 
TION. For work 1 invest 
gat n bie i very varie 
POST D: METALS SECTION. For duties 

’ cd w graphy and phys 
adiograph 
oe sw i be an a 
imtag 
saleries w e range 
£1,140 p m ‘ 10 p annum 
£750 Y £1,140 per annum 
4 rding ige yualifica ns and exper 
ence 
VALUABLE FREE TRAVEI 
FINE-DAY WEEK 
CONTRIBLU TORY SUPERANNUATION 
Applica s Staff and Welfare Officer, 
LONDON TRANSPORT SS Broadway 
S.W.1, stating post applied for and q 
ne referen N 1332 


NEW RESEARCH 
LABORATORY 


TRANSPORT expanding 
nvues and SCIENTISIS are 


vited r the “ 


FUELS AND LUBRICANTS 


UNIV 


Applicat ur Senior Lecture 
ship or Lect hip I retical Physics; (ii) 
Lectureship Assistant Lectureship in Zoology 
Salary scak Sen Lect r, £1,500 by £°5 & 
#2.425 per a rY I t £1.050 £50 to 


COLLEGE OF 


INDIES 


ERSITY 
WESI 


Det | x cop 
refer h 1961, t 
Univer f Higher Ex 
29 Wot Square, London, W 

BUILDING RESEARCH STATION (DS ER) 
Garston, near Watford, Hert requires Phy sts 
as S ith S rs 
reseat nto physics buil 

nto t and 
move and t 1 
sohd st tur t ‘ 

at spher va 

it 1 to 

wntin f t Id 

rerto n based tra 
scirentih study phys 
pr nises to be : x m y 
of search Qualificat 
honou deerece im physics 
Officer at least t yea experience 
required and minimum ae ranees 
(Men) Scientific Officer, £71 Senor 
Scientific Officer. £1,302 to £1,604 Forms from 
Ministry of Labour Technical and = Scientifi 
Register (K). 26 King Street. London, S.W.1! 
quoting ABO 1A Closing date April 24, 1961 


‘ka 
| 
| 
| 
| 
| 
| 
a 
ear k a4 
fused and glass metal seals is essentia A knowledge of laboratory techniques, 
such as produ 1d measurement of high-vacuum, is desirable : 
Salary Dep j ilifica s and experience within the ranges: £A 1 41 ne 
Promot “ is by mer ind may mately go beyond the pper ‘ 
Mr J. Drake, ¢ ts fic Lia Of \ wm Of 
\ Hous I Te WC 2 | 
n a a An t N 12? sed t | 
| 
| 
| 
| 
| | 
| 
| 
| 
= 
| 
| 
Lecturer, £800 by £50 to £950 per annum, all! plus mae 
| focal allowa £250 per annum (pensionable) 
| | Entry p fetermined by qualifications and ex Sigte 
= pericnce ld allowar FSS Unfurn- 
= : ee 
shed accommodat 1 at renta f 10 per uw of = 
ment normal mination and triennial study 
j 
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ROYAL COLLEGE 
NAIROBI 


Applications are invited for (1) Senior Lecture- COLL GE OF D CED T CHNOLOGY 
ship in Physics. (2) Senior Lectureship in Electri- E A VAN E ° 
cal Engineering from graduates with corporate 
membership of Institution of Electrical Engineers BIRMINGHAM 


(3) Lectureship in Botany (4) Lectureship or 
Assistant Lectureship in Chemistry Qualifications 
in Physical and ‘« weanic Chemistry preterred 
CS) Lectureship in Qualificat 


experience in Pataeontolos < bd 
coral Department of Mathematics 
PRINCIPAL LECTURER in STATISTICS 

Assistant SENIOR LECTURER in MATHEMATICS 
! : per annum LECTURER in MATHEMATICS or STATISTICS 
adctermincd an 


Child é £50 per 


num per child (maximum annum) Department of Chemistry 


Passages for appointee and family (up to four d 
adult passages) on appointment, termination and RE ADERS in INDI STRIAI CHE MISTRY 
evesy Rent according to in CHEMICAL ENGINEERING 
PRINCIPAL LECTURER in GAS and CHEMICAL ENGINEER- 


Detailed applications (six copies), naming three 
referee by ril 25, 1961, to Secretary, Inter- ING an 
University Council tor Higher Education Overseas, SENIOR LECTURER in INORGANIC AND ANALYTICAL 
29 Woburt London, W.C.1, from whom CHEMISTRY or RADIO- 
further particulars may be obtained CHEMISTRY 
LECTURER PHYSICAL CHEMISTRY with 

NE W ZEALAND special reference to INFRA-RED 
AGRICULTURE DEPARTMENT SPECTROSCOPY 


are imvited for the undermenuoned 


Research Officer (Patholo- 
| Department of Physics 
alar Up w 7 . 
SENIOR LECTURER in PHYSIC S (with experience in Electron 
urther advancement is on m and an out- ICrOSscOPpy} 
ar 12 ficer 300 Qualifi LECTURER in PHYSICS 
tions desired: Degree in veterinary science with LECTURER in OPHTHALMIC OPTICS 
ue n ce in histo- 
n of pathology to Salary Scales 
irm animals and Readers £1,800 to £2,100 
Principal Lecturers £1,750 to £1,900 
Senior Lecturers £1,550 to £1,750 
Lecturers £1,370 to £1,550 


nmencing salary: Up to £1,700 

mt to £1,800 on April 1, 1961) Further particulars and forms of application from the Bursar, College of 
Advanced Technology, Gosta Green, Birmingham, 4. Applications to be 
eoteers pn A ge th received within fourteen days of this advertisement. Please quote 361D 


experience in micro K. R. PILLING, Clerk to the Governors. 


cuious diseases 


ipplications are invited for the following posts 


up to £165 each for 
rata for de- 


man can be claimed to 


Zealand, 415 Strand, London, W.C.2, who 

furnish further details and app'ication forms required by 
Completed applications to be lodged with this : 
fice not later than Apri! 15, 1961 


MEMORIAL UNIVERSITY Of British-American Tobacco Company 
NEWFOUNDLAND Li . ed 
ST. JOHN'S, NEWFOUNDLAND, CANADA 
Applications are invited for the position Assist 
ant Professor of Biology with specialization in F Development Fstablishment uthamprton) He should be 
animal physiology embryology and histology 
Candidates with background and experience in — 
marine bioloey will receive preference Ph.D. or ‘ wor ’ viowing fields : mathem al Ss, diffusion ar rying 
i valent essentia Duties beginning September ” ene instrument design, process < trol, 1 quality rol, or spectro 
nclude teaching and research. The start 
will be based on qualifications and ex 


y Nave nicrest one 


he successiul 
commercial 
ications, accompanied by complete curricu ndust at with easy 

virac and the names of three references 
should be addressed to the Head. Department of 


Memorial University of Newfoundland 
B vy. Memoria niversity o wfoundiand nel Dem. (No 


ILDING RESEARCH STATION (DS.1.R.) 
British-American Tobacco Co. Ltd., 
of Westminster House, 7 Millbank. London, $.W.1. 
esizn Oo sto 
nforced oncret 


Structures 


n actual structures, all wit UNIVERSITY OF LONDON DEPARTMENT OF CHEMISTRY 
Qualifications: first- or second-cls c ur ‘ t an required f he Jeo ation re invited for an Associate 
in civ © structural i nat nit at the Har er th Hospita cane orsh in the field of organic chemistry. 
Scient fic Officer at least three a m da 2 chemic: nen d -andid ould be active research workers with 
graduate experience and minimum aec r vaien f C years’ experience of University lecturing 
ranves (men): Scientific Officer, £717 86; lary, enior ¢ 4 cal ations, in jing a curriculum vitae, @ 
Senior Scientific Officer, £1,302 to £1,604 to tt nstitute f published papers, and the names of two 
from Ministry of Labour, Technical and Scientific 1. The pita hildrer referees, should be sent as soon as possible to 
Register (K), 26 King Street, London, S W.1, | Ormond Strect, C.1, giving age, experience, | Professor K. J. Laidier, Department of Chemistry, 
quoting E.340/OA. Closing date April 4, 1961. and qualificat University of Otrawa, Ottawa 2, Canada 


| 
|| 
ar 
Further advan 
standing ot r 
b ology Duties: Research 
farm animals and their cont 
lier the appointee and his wife, a 
pendent children will be paid ex- 
penses: Up to £35 for a single pers 1 £100 | 
ost of taking personal effects to N 
Inquiries, quoting referen 
sh t High ¢ 
| 
Gu 
struct 
Or 
nuc 
ings 
43 
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THE PATENT OFFICE 


iifers an interesting, well paid job with good prospects to suitably 
jualified men and women in congenial working conditions 


interest 


salary 


qualifications 


conditions 


You will be de 


whole world in yvour chosen 


ry nature the work 


your knowledge of science 


date anc 


completely up to 
inside knc 


d of ul pubite 


wledge of new 


iling with inventions from the 


subject By its 


will inevitably 
ind technology 


manufactures 


maintain 


will give you 


well 


I he e first two vears i 

£79 nd £824. On factory completion 
he scale is £941-£1,719 by regular incre 
nen ut there is a jump in the scale to 
£1,324 f f nt or only four « 

ven three in cases of special merit Ap 
proved postgraduate experience fetches a 
higher starting salary One promotion only 


of which prospects are ex 


> 
maximum to £ IS. Re 

f stul h ip to 
xclu ly promotions f 


6 and first 
ec in ph 


Sics, 
mathemathcs, or an 


of LCE I.Mech.E., or Lt 


ellent, raises 


rom entry grade 


your 


isonable proportion 


3.865 all filled 


or second-class honours 
chemistry 
equivalent 


engineering or 
such as 


A Inst.P., or corporate membership 


E.. Of 


first- or 


second-class honours Diploma of Technolog, 


Location, London, five-day 
ive 44 rmsing to 6 weeks 
manent and 


week 


Annual! 


Posts are per 


pensionable (non-contributory) 


Write or telephone for further information, or for a visit to the 


Patent Office to see the work, entirely without obligation. 


The 


Superintending Examiner (B Staff), The Patent Office, 25 South- 


ampton Buildings, London, W.C.2. 


Ext. 324 


Telephone HOLBORN 8721 


“ SHELL” 


ANALYTICAL 
CHEMI 


Analytical Division at 


in their 


WOODSTOCK 
AGRICULTURAL 
CENTRE 


near Sittingbourne 


assess BLS 
qualit 
M 
ue 
analy ie 
and 
schen 
Please w 
exper and 


Personne! 
St. 


London, E.C.3 


March 


AR If Grad R 
more 
sy 
slvsis | exam 
fucts and 
ind rtilise 
ar csid 
k 
Recruitment (A.C. /2, 


1961 


RESEARCH LID. 


RESEARCH 


Keat 


Research Limited. 
Helen's Court. 


ABSTRACTOR 


s wanted for the comprehensive technical library ma 


An absiractor 
Nobel Division at Stevenston 
Research and Devel 


pment 


Ayrshir 
Department 


This library is part of th 


and it provides an cssentia 


« 


tained by LCI 


Division's large 


seTVice 


The abstractor’s work w be with scientific immals written in English, and th 
subjects of special interest will be Explosives Technology, Cellulose Chemistry, Organo 
Meta s, and General Chemistry 

Qualificat he post imply a scientific background, and the applicant should 
have atta fa BS at ordinary v equivalent in Chemistry and Physics 

Th work is < 2 and su ssf andidate would assist with the filing 
n mat » a Centra I hr i Index Prev s brary and indexing xpericnce 
would, therefor be desirable, b essentia 

Cond ns employment ar attractiy The Company pera five-day weck 
a contrit wy Staff Pension Fund, and a Profit-sharing Schem 

Application giving ag yualifications ind =oprevious experien should sen 


Imperial C 


Staff Manager. 
hemical Industries Limited, 
Nobel Division, 


460 Sauchichall Street. 


Glasgow. C.2. 


NIGERIAN 
SCIENCE 


Applications are 
7% 


1961 


COLLEGI 
AND 
ZARIA BRANCH 


OF ARTS 
TECHNOLOGY 


1 for the post of Lecturer 


ey Candidates uid have a Rood 
honours dear t t g experience up to deer 
ev and =research experic Appointment wi! 
be f two tours in the first instance Contract 
salary sca £792 to £1,760 Entry point accord 
to Qualfications and expericnce Gratuity of 
t25 wo £3 10s. for ach completed three months 
residential service Addit of £180 to £300 
per annum for rseas appointees Paruy 
furnished Quarters at ne-twelfth bas salary 
renta Free passages, including wife Children’s 
maintenance erant p to per annum 
and passa Tours 10 ¢ 18 months 
but leave normally taker g vacation 
Further information obtainable from the Counc! 
for O seas Collearc 12 Lincoln's Inn Fields 
W.C.2, to whom applications (cight copics), giving 
ag qualificat ‘ xpernence and the names of 
three referees, should be submitted before Apri! 


Gl 
CHEMISTRY 
UNIVERSITY 


\ Glassblower 


Jepartment Salar 
Please write in 


DEPARTMENT 


is required for the 


ASSBLOWER 


QUEEN'S 
ONTARIO 


KINGSTON 
CANADA 
Chemistry 
¥ according to qualifications 
luding two recommendations 
nes 


teaching and 


Session 


s 


brochure 
the Department 
Shrum, Head 
niversity of British 
Professor Shrum 
from March 16 to 


G. M 


B.C 


a 


directed to BC. House 


L 


UNIVERSITY OF BRITISH 
COLUMBIA 


Applications are 


raduate te 
commen 
re specific vacar 


ow Energy Theoretica! Nuclear Physics 


ations in other fix 
dered 
Further informat 


frange persona: 


ondon, S.W 


describing 
may 


PHYSICS 
invited for appointments to the 


earch staff as well as for post- 
wships and scholarships for the 
n September. 1961 There 

at the Assistant Professor 


Meteorology and 
Appli- 
Is of physics will also be con- 


ctroscopy 


yn and a py of an illustrated 
the activities and facilities of 
writing to 

Department of Physics, 

mbia, Vancouver 
expects to be in London 
pleased to 
Inquiries should be 

Lower Regent Street 


btained by 


SHELL 
| 
| 
i] 
: 
— 
an 
7, 
—— 
- 
to th 
_ 
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COLUMBIA UNIVERSITY 
NEW ZEALAND | RESEARCH APPOINTMENTS IN X-R 


Pp t ray Crystallog ph 
LIMITED 


NIOR PHYSICISI 
SENTOR TUTOR OR TLITOR IN pment tea 
PHARMACEUTICS 


in 
an j 


OR ASSISTANT TUTOR IN 
PHARMACOGNOSY 


Write, givine jull details to 
the General Manager (Ref. 343) 
LEYBOLD-ELLIOTT LIMITED. 
Manor Way. Borehamwood, Herts. 


SENIOR TLTOR OR TLETOR IN NORTHAMPICON COLLEGIH 

PHARMACEUTICAL CHEMISTRY ST. JOHN STREET, LONDON, WI 

Apo i HEAD OF MATHEMATICS DEPARTMENT 
th ver Body inv pplica for tt 


SSESS 


G 


t 
NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 
BURTON STREET, NOTTINGHAM 
Clark, M.Sc.(Tech.) 


the powdered 


Further part 
Sccretary 


nts should 
submitted 


ications, with matr 
al chemistry Resear 
with problems n the 


PhD B.S MIEFE 
Princip 


NEW ZEALAND 


speeds and damp 
and encouragement 

in tieher qualifications 
ates will be required ’ 
research work of the De 
icular, t co-ordinate the 
| ther part tanec time researchers The posts are ten 
UNIVERSITY OF READING . ir at vw three years, renewable annually. Salary 
ted tor a semor app j fel a cadin ah post £750 by £50 to £850 per 

the D rtment 
DS TR. ROAD RESEARCH LABORATOR 


spectrosco n forms and further particulars may 
nondsworth Middlesex vequsres Ss + from the Princip to whom they 


vapour Experience Scientific Officers and Experime returned not later than March 24, 1961 
s essential but the spectros¢ Experimental Officers (Civ 
esent no ( ulty to a candid: wsicists and Mathematicians) for wor r ZOOLOGIST FOR SQUIRREL RESEARCH 
a good deg salary wink Assessin measuremer é 1able post in Forestry Commisson tor a 
alifications nee an Strains, Stress } rmations 1 male or female Scientific Officer in a field research 
on the basis tha Person posed on bridac and fly ean rking in the Guildford / Farnham area 
recently taken s Php ic | type and on clevated roa ‘ ! squirrels and other mammalian forest pests, with 
salary may be paid a pers as | (Mpact, settlement and chimatic vars ci reference to « gy and relationship 
» further experience in research ss Effects of vibrats ind fatigues tudy « red and grey squirrels. population studies 
teaching work one sign methods of complex bridge structures f methods of control 
desired Design of bearings and hinges, parapets in and vy under 29 on December 
ib nt (5) Maintenance problems (6) Strer 2 


phe 
10 


{ absorpr 


sh avons first r second-class 
Di yurn Th zoology and preferably some 
W hitch Read t h E ang Otic nique Knowledge r experience of 
1961 anc co where | forestry. abilitv to drive a car, aptitude for desien 
cer ng field equipment. ar Acquaintance with 
MEMORIAL UNIVERSITY OF _ | second-class honours dear uivalent in ap- | life and pursuits. ar atior 
NEWFOUNDLAND least three years appropriate posteraduat 
ST. JOHN'S. NEWFOUNDLAND, CANADA lired ta London 
ms are vited for the position Assist ‘ age y mr for application rm quoting $/52/61/Z. 
gy with speciz n in r rly application 
Jates with background o | 
gy wiil receive pre- | t!.2 en cien icet 2 7 LABORATORY TECHNICIAN REQUIRED 
essentia Duties be- | pr ‘ pr vid-thirt yy at LCC. Furzedown College, Welham 
ainning September nclude teaching and r F tific Officer (£1,77 2.47% ) 7. (Women’s college of 330 students 
search ASS r Experimenta! Officer. £680 (age 2 training teachers.) Some experience necessary 
Applications ympanied by compiete | ¢ Experimental Officer, £1,132 to £1 £420 at 21 to £580 Holders of recognized quali- 
curriculum vitae and the name f three references. | t m Ministry of Labour. Technical fications £500 at 21 to £660 Forms, returnable 
should be addressed to the ead. Department of } ster (K). 26 King Street. Lond within 14 days, from Secretary. quoting (Estab 
B gv. Memoria! University of Newfoundland. |S W.1. quoting /1A N 607 3) 


Wor astic and rhe rues of bridge-mz OU n 


— 
| 
> 
P 
to lead a 
n vest 
talysis and 
Sifa yualifica n nm pharmacy and } of the structure large molecules Some prev 
had teaching experience A post Aperi programming w it It apy one Ses my scop ind 
Search in ad tus Th “ work t pport ty tor tat ind ginality 
jwith ar t rese he ONE i raw field pl 
t t hare t j put al facilit IBM 650 ring vith ipplicat to Sat t 
i n iow be 709 and 7090 a sila Candidat for } Ion M Dist and 
ae arly resp r the teaching | appointments should have a doctoral degree, of Impreznation 
research rvstal structure det t Candidates st ha 1 deere 
t t ryst raphy i aduat 
strab fica im pharma 4 and exper ppointment Commer w salary for this ¢ would 
ae. d should also be prepared to assist with ad Sure 630 West 168th Street. New York 
ence The at y each pharma natics aS successor 
would be id fvant M.S at at 
ss The work of t 
£1.705 xclusively with I MIM 
. logy and posteraduat tudies it ‘ IN 
| Applied Math tics and f grow Lat is of R h Associat 
tory whict ides analogue and digita ectr s. lidatcs should possess a 
the scales apply to b male and fe nputer Salar sca Grade VI wer grouped subjects, including 
mene ng salary w | rrent Burnha I in Award | pt The research will be on the physical 
Passages Stean of up tle }annum (plus London ailowance £38 to | nectiow with a research contract placed with 
ra for depend he snd aps jf Ry Auth ty. Much of the work would 
1 
aimed ver the wt iking topics will neers 
Bil 8/9 should be addressed to the Hie? 
Phys 
3 pect 
wo 
stin 
am 
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March 18. 961 


BEFCHAM GROUP 
RESEARCH SCIENT 


MINERALOG 


INORGANIC CHEMIST 


postgraduat qualificati 


Ol FENSLAND INSTITI ations, giving = details of age 


RSI21, should be addressed to the 


SI 


tunity with excellent prospects is 


I by expansion tivity im nutr 


b 

graduate (first- or s -class 
sought with caperience n one 
the following ficids 


Biochem:stry 
Food Chemistry 
Nutrition 


m is desirable 


priate experience would be an 
ct 


cesstul applicant would work 

Research Unit at Brentford and 
responsible to the Manager t 
Prospects are excellent for th« 


and expericnce, and quoting 


urollier Beecham Group 
cham House, Great West Road 
Middlesex 


AMENDED ADVERTISEMENT 
UNIVERSITY COLLEGE OF 


HEALTH TRUST 


GHANA 
arc «invited for Lectureship in 


Botany The successful 
served in 
rree ne nee 

| f r 

honours gree nm agrk ture 
zation in plant pathology and ‘or 
Salary scaec (tu r review) 
iG.40 £G 1,350 (bar by 4G 75 
annum, entry point 


ma 14 ? Par 
a a charge n exce 2 
ary 
ppl ms (six nies naming th 
, a poss t 
uncil for Highe 
Square, Lon 
ticulars may 


UNIVERSITY OF KHARTOUM 


or Lectureship in Agricultural Eneineering. Sa 


appro per annum at 


UNIVERSITY OF 
IN EXPERIMENTAL 


FARCH STATION 


ary Particle Physics in add 


are invited for Senior Lectureshir 
Ty 


Lectureship, £8.2.052 by £S.75 « 
n reship, £5S.1.0 by 
per annum. Entry point accord 


anions and experience Cost of living 


Family allow 
first child, 
and third child, £8.30 per 
ling Passagcs 
and family on appointment 
annual icave There is a super 


arrangements can be made 
< 4 peointment on 
with possibility of renewal 
danon pr ded at a rent 


> 4 per cent of salary 

copics) detailing qualifications 
naming thre referees by Apr 
gistrar, University of Khartoum 
cil for Higher Educa 
2 Woburn Square London 
whom further particulars may be 


BRITISH PETROL 
for 


Research Laboratories at Sunbury-on 
The work involves the analysis an 


must hav a good honours degree in 


mathematics 


a superannuation fund with 

expenses and secttling-in allowance pay 
certain cases.-Write, giving full details 
reference H.5443. to Box 6568, c/o 
House, Place, E.C.2 


The British Drug Houses Ltd 


EUM COMPANY LIMITED 


sservoir Engineers in its Ex 


oilfield performance and the de 
new techniques ncluc 
the application of computers to the 
numerical data t 
road may arise from tme to time 


Practica! or 
logy would 
age. quali- 
exper ence Non-contributory P. 
Housing Scheme, Luncheon 


AUSTRALIA 
UNIVERSITY OF NEW SOUTH WALES 
|S | | ASSOCIATE PROFESSOR—SCHOOL OF 
| TEXTILE TECHNOLOGY a 
| The University invites applications for appoint : 
Fextile Technology. Commencing salary will be 
quired by the National Coal Board's || less than £4.3.179 per annum. Applicants Deing Cat 
Survey La story at Nottingham to must ha tugh acaden in mee tonal res 
Jy as a member srr cam the ait ring or textile techr ey The su ssful A scas 
i ore seams and ipplcant w Par pate in teaching and admin 
trat within the school and wil! be expected to 
. nake a substantia mtribution to the expanding + 
ect jyues and her means 
Annlicants should possess a good honours teraduate activities of t scho The present 
‘ en Head of the School is Professor Ma m Chaikin a 4 
le gree f equivale a valif atior The Subject to th msent of the Council of the Uni- 
is superannuable and salary > 
he wdine ane versity Ass ate Professors may cngage im a 
wilh Se according ame, experience and jimited amount of higher nsultative work 
| Associate Professors are eligible for six months equivak 1 
Write for apo ation form » Staff De } study lieav yn full salary after three years of ser- . C 
partment (X2181D),. NCB... Hobart House, | vic r tw ¢ months after six years of service _ The su 
I jon, SW.1. which should be returned The s essf applicant will be eligible, subject . Bank : 
t March 28, 1961 it stistactory medical examination, to join the 
| superannuation scheme, which provides for a pen- the Unit nid 
1.600 1 Tt Univer- | riaht m 
MEDICAL RESEARCH y assisted by loan 
BRISBANE. AUSTRALIA |; to purchase a home First-class ship fares to Personne et 
Applications are invited for the position of | S¥dney of appointee and family will be paid Limited, Be os 
Director of the above Institute The duties arc | Four copes of applications should be lodgecd Brenttord 
(iitwod t research work and ntrol research | toeether with a snapshot and the names of three a 
staff of the Institute, (2) to continue to develop | referees, with the Agent-Gencral for New South nee 
t Institute , a mprehensive research basis, | Wales. 56 Strand, London, W.C.2, and a copy io 
T far research has been almost entirely in the rsity Appointment to the Bursar, Uni eu 
ficid of commu able disease The salary is | versity of New South Wales, Box 1, Post Office = 
tA 4.583 p wnnurn Tenur s for seve years Ke neton, New South Wales, Australia, before Applications oe 
wit bility f{ rear tment Tech al and | April 30, 1961 — Agricultura - 
t th tha ter appomtecs, such as th | who prefer 
rdministration ger follows P Ser | WELLCOME VETERINARY RESEARCH 
pract Appoint will be required ym- | FELLOWSHIPS 
’ luty a irly as possible after August 1, | 1961 with speci 
| Applications ar nvited for to plan phy 
Ar it 1 April Ww 1961 with | Wellcome Fellowships for whole-trme research +G.1.000 b 
G ral for QO land 109 and 410 / nection with veterinary science or med » £G.1.800 
S ! Lond W.C.2 rom whor tending | cime fron iny person who on October I. 1961 a ting to ; x i 
j bt tor rms and under 36 years of age and holds the Member FSSI Outfi 
ns aA n any aculty ch mone 
UNIVERSITY OF LIVERPOOI ant to veterinary science or medicine in any | nepeg soc 
Apr at af nited for Re arch «Fe w niversity nm the British Commonwealth and per 
hips in Experimental Phy Candidates should | Emp Applicants ar xpect have don Detailed oa 
t Ph.D. standard, with special aptitude f me postgraduate work and to provide evidence | referees, as te 
research m hich r low crey n r phys } that they hav been able to make arrangement University ¢ ror 
I I wships are tenat for not more thar for the satsfactory conduct of the proposed re seas. 29 W we 
thre years, at an init molument within the | arch which must be in the broad ficld 0! | whom fur es 
ran £600 ¢ £800 per annum, with | veterinary science A Fellowsip may be awarded 
Applicat ons, thr pies, stating age fetails | ‘ncrements of £50 The Fe iw subse 
search work in proes mp'cted, together | F.S.S.t t is tenable for one year in the firs 
with th of tw es. should t received nstance inf «by annual reappointment tor a | Scales Sen 
not r than May |. 1961. by the R strar. from | further period two years at the discretion o €S8.2.127 per Po om 
whom further particulars may be obtained. | the Advisory Committee Election will be made | £8.75 to £S.1 ee 
Candidat verseas who find it more convenient | '? June. to take effect as from October 1, 1961 | ing to qualific is an 
10 do $0 may send copy only by airmail) losing date for receipt of application is Friday | allowance 7—_—_—_—————_—i mk 
Quotint reference CV /N May 12. 1961 present Outf 
| Forms of application are obtainable from: The es: wife, £S 
UNIVERSITY OF READING } Screnmtific Director, The Animal Health Trust, | Der mum Se 
A Lecturer in Biometry is required in the | Sshiev P Westminster, London. S Wt annum cach (£S dl 
ty Acriculture, to conduct teaching. re- |” are paid for app 
scales: €1.050 to £1.4 £1.4 to £1.850. d | LEC AND annuation scheme 
pend 4 qualificat and experience | tHE RETICAL PHYSICS maintain F.S St 
Further part ars may be obtained from the | Applications are invited for Lectureships in | contract for five ye iow 
Registrar (Room 22. O.R.B.). the University | Experimental and Theoretical Physics Salars | Unfurnished ac on 
Readin?. by whom applications should be received | scale Semor Lecturer, £1.750 to £2,275 per | (excluding rate At 
by April 15, 1961 annum Lecturer. £1.050 to per annum Applications 
| Grade of appointment and initial salary according | and experien 
BUILDING to experience and qualifications. F.S.S.U. anc | 15, 1961, to R 
\ Garston, near Watford. Herts requires tWO | family allowance benefits Successful applicant c/o Inter-t BG, 
mathematic an f mathematical phy sts, Ol w be expected to prosecute research preferabl) | tion Overseas a 
make theoretical studies in fickds of veering. | in Nuclear or Element). | from 
mechanics, physics, chemistry, buildin pera- | tion to teaching duties »btained 
tions and NOMICS Current estigations in- | Apr ations (cight copies), including the name Se ——__—_—_—_ Se 
clud of meret h is for nuclear rea f two referees, should be lodged, not later thar 
tors, pore water pressure in earth dams, effects | ‘April 15, 1961, with the undersigned, from whom | 
for app of modern statistical techniques to ROBT. T. HUTCHESON 
design and analysis of experiments Successful Secretary of University Court 
candidates would be BIVEN CO SP | mic 
one work | THE BRITISH DRUG HOUSES LID. HAVE J studies and 
Naborat on with laboratory teams Publications | a vacancy in their Production Department for ar inalysis of Mie 
are encouraged and where suitable. work could be | Orga Chemist aeed 25 two %. with a B.Sc ’ short visits Pa 
submitted for hieher deerees. Qualifications: first- | Cauivalent, to supervise some aspects of their Appeals ray 
or second-class honours devree in mathematics or steroid hormone manufacture Knowledge of th ohysics, dpe 
phys For Senior Scientific Officer at least three | branch hemistry is desirable and some super research exy See 
years postgraduate experience required and mini- | visory experience would be advantageous. Salary re an adv ap 
mum age 26 Salary ranees: (men) Scient fic | according f 
Officer, £717 to £1,186. Senior Scientific Officer yperates fee 
£1.302 w £1,604.—-Forms from Ministry of | and a aes 
Labour, Technical and Scientific Register (K), 26 | full det 
King Street. London, S.W.1, quoting A.88/1A 
Closing date April 4, 1961 London Pe 
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UNIVERSITY COLLEGE OF 
RHODESIA AND NYASALAND 
App invited for post of Chiet 

Laboratory Steward in Department of Geology 
trom persons with experience in a University De 

partment of Geology or similar experience such as 
a Department of Geological Survey or the 
ning company Salary scale 

SOU per annum, entry point 

ms and experience Super 

Passages to 

dependent 

effects 

148 


cations are 


per 


naming three 
Secretary, Inter 
ation Overseas 

m 


ons (six copies) 


OF 
invited 

OF MATE 

rics 


rapeutics 


UNIVERSITY 
App 
JEPARTMENT 

THERAPEL 

in Th 
required 
appr 

h in 


ABERDEEN 


are the f WINk Posts 

RIA MEDICA AND 
Higher 

Duties 

pr 

genera 


qualification 


atc 
medica 
Salary 


unit wit 
disease m sca 
DEPARTMENT STATISTICS AND SOCIAI 
MEDICINE 

Lecturer holding int 
Departments of tatistiics and 
Salary 
For 
qual ficat 
allowance and 

Further part 
Secretar the University 
Applicat feieht copies) 
Therapeutics, not 
et not 


Ot 


Appointment in the 
Social Medicine 


rding 
child 
*htained 
Aberdeen 
than 
than 


from the 
with whom 
April 
March 


ars shoulc 


‘ 
1961 
196! 


as 
1? 
31 


Staustics later 


GRADUATE CHEMIST AND 
SENIOR TECHNICIAN 


engaged in chen 
for suitable 
Che 
48 a technician 
Selected app! 
emigrating to 
serve with 
tw years 
sent im the first 
Director, [von 
New Plymouth 
f such inquiries, 
rmation as pos 
qualifications and 
only of 
for inter- 
in May) 

visiting 
time and 


om pany 
s avatlable 
ated in 


grad mustry 


in an 
ants 
New 
the 


assistance 
ind 4 

for a m 

na fide inquiries s 

airmail to 

mited, P.O 

Foll 


clude as 


iid be 


numum i 


ywing re 


pt 
much int 
marital status 
anc accompanied by copies 
arrangements will be mad 
United Kinedom (preferably 
Managing Director will be 
Inqguirers will be advised of 
interview 

Ivon Watkins Limited is a New Zealand com- 
pany actively engaged in the development of 
chemical industry and offers unique opportunities 
to graduates and technicians with some experience 
in chemical industry 


UNIVERSITY OF LIVERPOOL 
CHAIR OF VETERINARY ANATOMY 
Applications are invited for the Chair of Veter- 
mary Anatomy Applicants should have special 
nterest and experience within the ficlds of veterin- 
ary comparative anatomy histoiogy or embryo 
ev Possession of a veterinary qualification is 
fesirable but not essential 
Further particulars may be obtained from the 
undersigned, by whom fourteen copies of applica- 
ne in the case of overseas candidates) 
should be received not later than April 29, 1961 
Quoting reference CV 


argc 
aperience 
testimonials 
view in the 
when the 
England 
place of 


or 


nons 


STANLEY DUMBELI 
Registrar 


GEOLOGISTS DEPARTMENT Of 
Scientific and Industrial Research At least four 
pensionable posts in Geological Survey for men 
and women aged 21 and under 40 (31 for perm- 
anent members of Experimental Officer Class) on 
July 1, 1961; extension for candidates with regu- 
ar Forces service or Overseas Civil Service 
Qualifications normally first- or second-class 
honours degree in geology. National salary scale 
£738 to £1,222 Starting pay may be above mini- 
mum. Promotion prospects.—Write Civil Service 
Commission, 17 North Audley Street. London, 
W.1. for application form, quoting $/168/61 
Closing date Apri! 19, 1961 
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EDINBURGH 
ZOOLOGY 

the post of Assist- 
rlogy Salary scale 


UNIVERSITY OF 
DEPARTMENT OF 
Applicauions invited for 
ant in the Department of Zo 
£800 by £50 two £950 per annum, with superannua 
uon and family allowance wher applic 
, is normally for three years, with 
extensions The Assistant 
the teaching of 
have facthues tor 


are 


benefit 


annual 
to help in 
and w 


Department, amp|c 
research 

Further part may be ‘taine 
gned, with whom applicat 
names of two reterees h 
and not later 


! from the 


culars 
ms (Six 
uld be lo 


than April 


anders 
giving the 
soon 


as possible 


1961 


as 


H. STEWART 
to the I versity 


CHARLES 
Secretary 


CITY GENERAL HOSPITAL 
SHEFFIELD, § 

Applications re invited immediately for the 
of Sen (Grade 1 Scien 
Officer for ogical Assay Unit (Vit 

Bl2 and acic lary on scale 

© grading e.. Sen Techn 

ntific Officer, £730 to 


t rs 


or 


nin 


acc 


cond-class 
Graduate Membership 
stry) r £6050 to £925 
servi 
ence 
he Group 
Management 


Hospial, 


hem 


ther Ed 


VACANCIES FOR GRADUATES 
IN ZOOLOGY 
of Fisher 


equivalent) | 


study 


WELLCOME RESEARCH 
LABORATORIES 


a,» mec 
gy Departme 


» the Head 
The Well- 

Beck 
nt 


should be made 
Department 

h Laboratories 

additiona 


ham 


from whom rmation 


obtained 


UNIVERSITY 
INSTITUTE OF EDUCATION 
Appiications are invited from suitably 
men and women for the post of Lectur 
nen at a salary the scale £1,050 
£1,400 by £75 to £1,850 (efficiency 
a year according to experience and qualificati 
Candidates should be well qualified and 
experience in the teaching of Science 
will be given to those with qualifications 
or Chemistry The principal duties of the 
ll be to endeavour to deve 
Science in the area of the 


OF LEEDS 


qualified 
in Educa 
by £50 to 
bar at £1,550) 


Applications (three copies), stating date of birth 
qualifications and experience, together with th 
names of three referees, should reach the Regis 
trar. the University, Leeds, 2 (from whom further 
Particulars may be obtained), not later than Apri! 
6, 1961 


UNIVERSITY OF SHEFFIELD 

Applications are invited for a post of Lecturer 
in Metalluray to begin duties as soon as possible 
Ph_D.,. or equivalent experience in metallurgy is 
lesirable, or in pure science if interests and ex- 
perience are related to metals. Initial salary accord 
ng to qualifications and experience on the scale 
£1,050 by £50 to £1,400 by £75 to £1,850. with 
F.S.S.U). provision and family allowance A grant 
towards removal expenses will be made 

Further particulars may be obtained from 
Registrar, to whom applications (four 
should be sent by April 30, 1961 


BOURNEMOUTH EDUCATION 


COMMITTEE 
BOURNEMOUTH MUNICIPAL COLLEGE OF 
TECHNOLOGY AND COMMERCE 
DEPARTMENT OF SCIENCE 

Lecturer in Chemistry required as soon as pos- 
sible Applicants should possess good academic 
qualifications and should be capable of teaching 
Organic Chemistry to B.Sc (General) and 
G.R.LC. levels. Salary in accordance with the 


the 
copies) 


Burnham Technical Scale, viz.. £1,370 to £1,550 


three 


UNIVERSITY COLLEGI 


NORTH WALES 
BANGOR 


nvited from 


OF 


entomol 
r in the 
est Zo 
Insect 
sentia 
per ann 
benefits 


mt will 


gists for 


m 
and 
date from 

the 
whom 
later 


application should reach the 
further particulars may be 
than April 1, 1961 


CHEMISTS 
wramme of 
high p 


not 


PHYSIC AI 


h pr 


great scope and 
norganic and 
i coatings over a 
Physical ch are fe- 
n this ficid Previous re- 
rable is not essen- 
nsurate with age and 
superannuation 
details of qualifications 
the names of two referees 
writing. to the Director, the 
n of British Paint, Colour and 
irers Paint Research Station 
Feddingt Middlesex 


UNIVERSITY OF GLASGOW 
LECTURESHIP OR ASSISTANTSHIP IN 
PHYSIOLOGY 

t or a Lectureship or an 
Salary scale With 
£1,050 to £1,900 per 
for Lecturers, and £1,050 to £1,250 per 
for Assistants without a medical qualifi- 
£1,050 to £1,850 per annum for Lecturers, 
and £800 to £950 per annum for Assistants. Initial 
Salary according to experience and qualifications 
F.S.S.( family allowance benefits 
App ight pies for the Lectureship, 
opes for the Assistantship) should be 
sdged, not later than April 29, 1961, with the 
undersigned, from whom further particulars may 
be brained 
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Secretary 


HUTCHESON, 
of University Court 


UNIVERSITY OF LONDON: APPLICA- 
tions are invited for Imperial Chemical Industrics 
Research Fellowships in Biochemistry, Chemistry, 
Chemotherapy, Enginecring, Metallurey, Pharma- 
cology or Physics The Fellowships will normally 
be tenable from October 1, 1961, for three years 
Candidates should preferably have a Ph.D degree 
ofr equivalent research expericnce Stipends will 
be within the range of £900 to £1,100 per annum, 
with annual increments of £50 up to £1,100. the 
Starting point within the range being dependent 
upon experience and qualifications Family glliow- 
ance and F.S.S.U.—Detailed regulations and ap- 
plication forms may obtained from the 
Academic Registrar, University of London, Senate 
House, W.C.1. Applications must be received not 
later than April 15, 1961 


he 


RESEARCH CHEMIST WANTED BY FIRM 
producing alloys and compounds of the “ rarer ”’ 
metals The work will include investigation of 
treatment on both laboratory and pilot plant scale 
An interest in new analytical methods would be 
an advantage (spectrographic, spectrophotometric 
and chromatographic methods are in routine use 
in the laboratory) Applicants should have at least 
a second-class honours degree or equivalent, but 
initiative and originality are more important than 
previous research experience. Starting salary ap- 
proximately £1,000 per annum Three weeks’ 
annual holiday. A pension scheme is in operation. 
—Apply to London and Scandinavian Metallurgical 
Co. Ltd, Fullerton Road, Rotherham, Yorkshire 
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PAINT RESEARCH STATION nid-tour Passages | dren in U.K... Second 
ORGANOMETALLIC COMPOUNDS ment from hon mployment may be arranged ; 
Chemists ar wvited apply for a post in a W rite qu N and enclosing 
pr dy tt ‘ ot organo 
acta is in paint The work. mostly Direct Recr nent British 
tundamenta ? haracter include both Council, 65 Davies 1, t 
gan and phys hemical Applicants rth particula ind applic form to 
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OLDCHURCH HOSPIT, | Shinfield. Reading. Quote ence 61/10 
ROMFORD, ESSEX THI AGRICULTURAL RESEARCH 
(709 Beds) | Counc require a S rtit Officer r Senior 
RADIOTHERAPY DEPARTMENT | Scientific Officer research into aspects of 
Senior Technician or Technician required for the | ar Structur and metion at their Institute 
above Department Duties include Physics Work \ al Phy y G j nd-class he its 
shop, Isotope Laboratory Radium and Mould | d Via posteradua xperience, training 
Room work Instrument or Physics Workshor | evtoche al and | rv al techniques and 
experience essentia Salary £570 to £710 per tracert desirable Salary 
annum senior grade, £710 to £905 per annum | within sca tol t 1.222 r +1.302 to £1,654 
would be applicable to suitably qualified person la wdineg t aper F.S.S.1 Applications 
Applications, quoting Ref. 17/39, giving ful! with name thr re s. to the Secretary of 
jeta ncluding age and experience, together with | thx Insutut Babraham, Cambridec, within four 
names of two referees and or copy of testemomals weeks 
he ecret om 
nford H.M.C., Old- | “ENG ish CLAYS LOVERING POCHIN 
and Co. Ltd., have a vacancy in their Researct 
VS hemuistrv cathons 
DEPARTMENT OF CHEMISTRY Bay career personal particu = sh 
TEACHING ASSISTANTSHIPS he addressed to the Personnel Officer. 14 High 
$2.200 to $2,700 for cight months are Open tO | Cross Street, St. Aust Cornwa 
qualified students proceeding to advanced degrees 
Nine hours per week of laboratory instruction STUDENT TECHNICIAN REQUIRED IN 
required Active research programmes in analyti the Department of Patt zy, Connaught Hospital 
cal, inorgan organ physical and theoretica Walthamst E.1 Facilities for training and 
chemistry Travel allowance study for the examination of the L.M.L.T. Salary 
Apply t Professor Harry E. Gunning, Head accordance with Whitley Scale Forms of ap 
Department of Chemistry. University of Alberta plication may be obtained from Secretary, Forest 
Edmonton. Alberta, Canada | Group Lanethorne Road, E.11 
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BOURNEMOUTH EDUCATION 
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NATIONAL COLLEGE FOR 

HEATING, VENTILATING. lhe obtained from the Chicf Education Officer 

REFRIGERATION AND FAN JOSEPH CROSFIELD & SONS, 
ENGINEERING 


LIMITED 
AT THE BOROUGH POLYTECHNIC UNIVERSITY OF WESTERN 
BOROUGH ROAD. LONDON, SE.1 ONTARIO 
ct Ja arsid ch., Ph.D LONDON, CANADA 
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the staff of the Department of Mathematics 
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The appointment, to mmence on instance lary in accordance wit ‘ 7 

agreed, probably in the late summer, Ww “e mi ; Applications to 7 UNIVERSITY OF GLASGOW 
within the salary range £1,250 to £1,850 mal Institute for Research in Appl 
FSS 1 and family allowance benefits field, Reading, Berks. Quote ref 2 te post of Ti 
cants should be graduates and preference may the Jepartment of Extra-Mural Educat 
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UNIVERSITY OF TASMANIA ' UNIVERSITY OF TASMANIA ' UNITED COLLEGE 
RESEARCH FELLOWSHIP IN PHYSICS | CHAIR OF AGRICULTURE WINNIPEG, MANITOBA, CANADA 
Applicat are invited from graduates with | The University invites applications tor appoint Mathematics Instructor required to teach under- 

urct «perience for a Research Fellowship in | ment as First Professor of Agriculture at a salary | graduates in liberal arts college M.A. or M.Sc 

Physics Commencing salary w be within the | of £A4.4.000 per annum The Council of the required 
2 £A 1.400 £A.1.600 The Fellow will | University has created the Chair of Agriculture as For details write Dean BE. D. Eagic, United 
ticipat 4 new programme f resear nja first move in the establishment of a Faculty of | College, Winnipeg 2, Manitoba, Canada 
| Agriculture, and the Professor will be expected 


low frequency radio 


radio physics, including 
~ . h i ssions of the earth's » advise the Coun m the organization of APPLICATIONS ARE INVITED FOR POSI 


an ra 
str phere Large radio telescopes for use arses and the staff required tions of Research Chemist and Senior Technician 
the proeramme are under nstruction | Further culars and information as to the | Please apply to the Secretary, Middlesex Hos- 
Further formation is available from D. A. | method cation are available from the | pital Medical School, London, W.1, quoting the 
Kearney, the Act Registrar, Box 2452C, G.P.O Secretary ation of Universities of the | date of this advertisement 
H - Tasmania British Commonwealth, 36 Gordon Square 
London, W.C.1 Applications close, in Australia > 4 
UNIVERSITY OF TASMANIA | and London, oa May 31. 196) ton 
LECTURER OR SENIOR LECTURER IN bide Postdoctoral Fellowship in Organic 
MATHEMATICS COMMONWEALTH Salary £850 to £1,000 per annum ten- 
Applications are invited from pure or applied . p to three years Applications, giving 
nathematicians for appointment to a Lectureship AGRICULTURAL BUREAUX alifications and names of two referees pie 
c Se w Lectu p in Mathematics Salary VACANCY ON THE STAFF OF THE ut to Professor R. C. Cookson The q 
ales ar Lecturers, £A.1,650 by £A.70 to COMMONWEALTH INSTITUTE OF Southampt 
£A.2.350 and Senior Lecturers, £A.2,450 by £A.60 ENTOMOLOGY 
A280 Appointment will be offered within S6 QUEEN'S GATE, LONDON, S.W 


he grades according to qualifications and experi Science graduate required, primarily to assist | TRADE ANNOUNCEMENTS 


n the production of the Review of Appiied 


Further par ars information as to the Entomology The qualifications sought are a 
nethod { application are available from th good honours degrce with experience, prefer- BRIGHT’S REMOTE COLD CONTROLLED 
Secretary Association of Universities of the | ably overseas. in economic entomology, and ability | Microtome (cryostat) custom built for producing 
British Comn wealth % Gordon Square to write lucid and concise English précis and to | frozen sections for rapid diagnostic biopsies.- 
i on WC! Applications se, in Australia | read two other European languages Starting | Full informanon on r est to Bright's Refrigera- 
London May 15, 1961! salary according to experience and qualifications | tor Service Ltd., 399 Portobello Road, London 
. » the scale £759 to £1,704 per annum, with possi- | W.10. LADbroke 4153 
UNIVERSITY OF GLASGOW bility ~% further promotion Superannuation 
UNIVERSITY STUDENTSHIPS AND scheme MICROSCOPES GOOD SECONDHAND 
FELLOWSHIPS For further details apply before May 15, 1961 Microscopes from £10 to £100, various makes and 
Applications are invited for University Student to the Secretary Commonwealth Agricultural | types for medicine, biology, pharmacy, botany 
hip and)=s«éFellowships§ for experimenta or | Bureaux, Farnham House, Farnham Royal, near Tested by the specialists Wallace Heaton Ltd 
heoretical research in Nuclear and Elementary | Slough, Bucks, England 127 New Bond Street, London, W.! 
Particle Physics Salary scale Studentships, £350 
ASLIB REQUIRES Two RESEARCH | 


j 


to 600 per annum : rding J fications 
with a tenure of three years. Fellowships, £700 | Assistants (one senior) for investigations into | LECTURES AND COURSES 


» per ar a rding qualifications | Spe ial, mainly scientifi library and information 
I re thr years 1 appo nent, with possible | problems Both should, preferably. be graduates , 
a for further period of two years These with some knowledge of statistical methods and UNIVERSITY OF EDINBURGH 
Fellowships wi be superannuated under th the design of experiments. Candidates for the PLANT TAXONOMY 
ssl should have had some research ex- 4 vacation course in the practice of plant 
taxonomic revision wi! 


Applications, stating age, academic qualifica- | p r be capable of planning and carrying | taxonomy, including a 
ns research experience and names of two | rut nvestigations and presenting the results be given from August 28 to September 8 

ferees. should be sent to the Professor of Natura! | Salary ranges £1,000 to £1,500 and £6°0 to £1,000 For particulars apply to Dr. P. H. Davis, Un 
Philosophy, University of Glasgow, before Apri! | plus superannuation.-Apply to Director, Aslib, 3 | versity Department of Botany, Royal Botank 
1941 | Relera Square, London. S.W.1 Garden. Edinbureh. 


For qualitied 
SCIENTISTS, ENGINEERS, ARCHITECTS AND SURVEYORS 


THE 
TECHNICAL 
AND SCIENTIFIC 


All enquiries are dealt with in confidence by pro- 
fessionally qualified staff. 

A leaflet, giving details of the Service, will be sent on 
request. 


Write for information or appointment to 
THE TECHNICAL AND SCIENTIFIC REGISTER, Dept. K.10, Almack House, 26 King Street, London, S.W.1. 


Telephone: WHI 6200 (Ext. 328) Issued by the Ministry of Labour 


provides a National Employment and Advisory Service. ae 
- 
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UNIVERSITY OF LONDON 
ST. BARTHOLOMEW’S HOSPITAL MEDICAL 
COLLEGE 
Charterhouse Square, London, E.C.1 

M.Sc. COURSE IN RADIATION BIOLOGY 

A course for this degree will commence in 
October, 1961 It normally extends over two 
academic years and will consist of lectures and 
laboratory work in radiation physics, chemistry 
and biochemistry, radiobiology, medical and in- 
dustrial applications of radiation and the principles 
and practice of the control of radiation hazards 
Candidates should have cither a B.Sc. honours 
degree in a science subject or a medical degree 

A small number of full-time Studentships of 
£400 per annum plus fees will be available from 
the D.S.I.R. The fees are 30 guineas per term. 

Applications should be addressed to the Secre- 
tary of the Medical College, from whom further 
particulars may be oMained 


UNIVERSITY COLLEGE OF 
WALES 
ABERYSTWYTH 
POSTGRADUATE DIPLOMA IN “* PHYSICS 
OF THE ATMOSPHERE ™ 

The Departments of Applied Mathematics and 
Physics expect to offer in session 1961-62 a one- 
year course leading to a Diploma in “ Physics 
of the Atmosphere."" The course will be open to 
students of postgraduate standing of any recoer- 
nized University, College or Institute whose under- 
graduate courses have, in the opinion of the 
Departments concerned, included a suitable pre- 
liminary training The course will include the 
following: Upper Atmosphere Physics ; Geomag- 
netism ; Dynamical Meteorology ; Magnetohydro- 
dynamics ; Dynamics of the Ionosphere 

Further particulars may be obtained from the 
Registrar, University College of Wales, Aberyst- 
wyth 


NATIONAL COLLEGE FOR 
HEATING, VENTILATING, 
REFRIGERATION AND FAN 
ENGINEERING 
ADVANCED HEAT TRANSFER 
Postgraduate Courses of Ten Lectures 
by E. Woodcock, M Sc 
(Lecturer in Heat Transfer at the National 
College) 

(i) Drying (and the theory of heat and mass 

transfer) commences Monday, Apri! 10, 1961. 
(ii) Refrigeration (heat and mass transfer) com- 
mences Tuesday, April 11, 1961 
Syllabus and application forms from: The Clerk 
to the Governors, National College H.V.R.F.E., 
Borough Polytechnic, Borough Road, London, 
S.E.1 


UNIVERSITY COLLEGE LONDON 
BIOCHEMICAL ENGINEERING 

A one-year postgraduate course leading to a 
College Diploma is starting on October 2, 1961, 
suitable for men with degree in Chemical Engin- 
eering, Biochemistry, or other associated subjects 
The syllabus deals specially with theoretical and 
practical aspects of food and pharmaceutical 
manufacture and is intended for those wishing to 
take responsible positions in these industries, either 
n direct management or development 

Inquiries to Professor M. B. Donald, Depart- 
ment of Chemical Engineering, University College 
London. Gower Street. 
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GRANTS & SCHOLARSHIPS | 


UNIVERSITY OF DUBLIN 
TRINITY COLLEGE 
LEFROY STEIN SCHOLARSHIP 
A Lefroy Stein Scholarship for research in any 
»f the Biological or Medical Sciences will shortly 
be awarded by Trinity College. The scholar will 
be expected to devote his full time to research in 
Trinity College in one of the above fields, and will 
receive a stipend of £400 per annum. Applicants 
should be graduates of a recognized university. 
preferably under 26 years of age. The scholarship 
will be tenable for two years from September 21, 
1961 
Applications (three copies), on the prescribed 
forms, should reach the Registrar, Trinity College, 
Dublin 2, from whom further particulars and ap- 
plication forms may be obtained, not later than 
May 1. 196! 


UNIVERSITY OF EDINBURGH 

STUDENTSHIPS AND FELLOWSHIPS 

Studentships and Junior and Senior Fellowships, 
open to graduates of any University and tenable in 
the Faculties of Divinity, Law, Medicine, Arts, 
Science and Music of the University of Edinburgh, 
will be available for award in session 1961-62. Up 
to six awards may be made. The value of a Post- 
graduate Studentship is £300; if renewed for a 
second and third year £320 and £340 respectively 
The value of a Junior Fellowship is £500; if re- 
newed for a second and third year £550 and £600 
respectively The value of a Senior Fellowship 
s £750; if renewed for a second and third year 
£800 and £8590 respectively. Applications must be 
submitted through the Dean of the appropriate 
Faculty before April 15, 1961 

Further particulars and application forms may 
be obtained from the Secretary to the University, 
Old College, South Bridge, Edinburgh, & 

CHARLES H. STEWART, 
Secretary to the University 


MERTON COLLEGE OXFORD 


POSTGRADUATE SCHOLARSHIP 

The College proposes to elect on July 29, 1961, 
if a candidate of sufficient merit presents him- 
self, to one SENIOR SCHOLARSHIP open t& 
male graduates of universities or university 
colleges in the British Isles other than Oxford 
and Cambridge. without restriction of subject 
The scholarship will be tenable for two years 
from October 1, 1961, at which date candidates 
must have qualified for a university degree and 
must be under 26 years of age. The scholar wil! 
be required to read for the degree of Doctor of 
Philosophy or to pursue such other postgraduate 
course in the University of Oxford as the College 
may approve, and to reside in Oxford during the 
academic terms, The annual value of the scholar- 
ship will be £500, subject to reduction if other 
awards are held concurrently 

Intending applicants should write in the first 
instance to the Senior Fellow, Merton College 
Oxford, briefly indicating their present academic 
status and their proposed course of postgraduate 
study. Each letter must be accompanied by a 
Statement signed by the head of the applicant's 
university or college to the effect that the appli 
cation is made with his approval. Entry forms 
and further particulars will then be sent to those 
applicants whose proposed courses of study are 
approved. The closing date for applications is 
May 15%. 1961 


UNIVERSITY OF LONDON 
KING'S COLLEGE 


CHEMICAL ENGINEERING 

The Department offers Shell Studentships 
of £375 plus tuition fees for the one-year 
postgraduate course for the College Diploma 
in Chemical Engineering 


Advanced Course Studentships offered by 
D S.I.R. may also be held in the Depart- 
ment 


Applications are invited from graduates 
in Chemistry or Enginecring. Forms must 
be obtained from the Registrar, King's 
College, Strand, London, W.C.2, and must 
reach him completed, by April 17 


UNIVERSITY OF READING 

J. J. THOMSON PHYSICAL LABORATORY 

The Department of Scientific and Industrial 
Research is prepared this year to offer to suitable 
candidates a limited number of research student- 
ships tenable in the J. J. Thomson Physical 
Laboratory of the University of Reading The 
alue of these awards will be £340 per annum 
Fees are paid by the D.S.I.R., a small travelling 
allowance is paid and a student may carn up to 
{50 per annum as a student demonstrator The 
vacancies which exist are for work on various 
topics in solid state physics and physiological 
»ptics Candidates should have a good honours 
fegree in physics Other awards are available, 
ncluding some which are suitable for applicants 
who have already had experience of research 

Applications should be sent, by May 12, 1961 
to Professor Ditchburn, J. J. Thomson Physical 
Laboratory, Whiteknights Park. Reading 


ANIMAL HEALTH TRUST 
RESEARCH TRAINING SCHOLARSHIPS 
1961 


A few Research Training Scholarships are 
offered by the Animal Health Trust to recent 
Graduates in’ Veterinary Medicine or Natural 
Science. These Scholarships to the value of £500 
per annum will be exempt from income tax and 
will carry a grant not exceeding £60 per annum 
towards the payment of essential fees. Appli- 
cants must be desirous of entering upon a research 
career connected with Veterinary Medicine 

Forms of application can be obtained from 
The Scientific Director, The Animal Health Trust, 
14 Ashley Place, London, S.W.1. The closing 
date for the receipt of applications is May 12, 
1961 


ROYAL DUTCH SHELL 
STUDENTSHIP IN GEOPHYSICS 
Open to honours graduates in geology (with 
mathematics and/or physics at ancillary level), or 
physics, for two-year course in Geophysical Pros- 
pecting applied to the search for oi! commencing 
October, 1961 Value £600 per annum out of 
which fees of £64 per annum and field work 

expenses must be paid 

Further particulars, and application forms which 
must be returned before May 15, 1961, obtain- 
able from Registrar, Imperial College, London, 


Research Worker 
AT ANALOGUE 
COMPUTER INSTALLATION 


Bergen, 


puter 


For further information please apply to 


CHR. MICHELSEN INSTITUTE, Department of Applied Physics, 


NYGARDSGT. 114 - 


BERGEN 


The CHR. 
Norway, 
Research Worker at the Analogue Com- 
Installation 
research projects are mainly within the 
fields of automatic control and applied 
physics. A good knowledge of mathematics 
required, experience in the operation of 
analogue computers not essential. 


NORWAY 


MICHELSEN INSTITUTE in 


has a vacancy for a 


(PACE 231-R). The 
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cecelx viii 


INDICATOR 


CAT. NO. M4940 


It is A.C. mains operated and 
gives continuous readings over 
long periods with a minimum of 
attention. Its light weight and 
the handle provided make it 


extremely portable. 


DIMENSIONS : 93” «7}" « 9". 
WEIGHT : 9 |b 


his direct reading instrument has 


ranges of 0 14 pH units reading 
to 0.1 pH per division and 


0 1,000 millivolts reading to 10 
The use LSB COMPONENTS LTD. 


millivolts per division. 


of a single staged balanced input are experts in COIL WINDING 
circuit and careful stabilization AND ENCAPSULATION 


ensure stability with simplicity of 
detion and manufacturers of highly specialised 
oper©rs ( 
P components to specification. 


Your enquiry will be dealt with promptly. 


* Write for further details of the pH Indicator and suitable electrodes. 


Dal8361N 


3 

“< 

j 

LTD 

VB 

“3; 24 Upper Brook Street, London, W.1. Telephone: Hyde Park 2291 re 
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Incidental Information 


Simplified milk phosphatase test 


p-Nitrophenylphosphoric acid, disodium salt (c//-sodium p-nitropheny! 
phosphate) is used as a substrate in the milk phosphatase test of 


Aschaffenburg and Mullen now gaining in popularity and recognition 
because of its simplicity and speed. (See J. Dairy Res., 16, 58 (1949), 


and Dairy Ind., 18, 316 (1953)). 


We make the reagent and can supply from stock. A suitable 
Lovibond Comparator for this test is obtainable from Baird & 


Tatlock (London) Ltd. 


Karl Fischer catalyst 
This well known method for the determination of water is 
available with instruc- 


widened in scope and increased in precision by the use of Karl 
Fischer Catalyst (V-ethy|piperidine) 
tions from Hopkin & Williams Ltd. Please write for in- 


struction leaflet. 


Uranium by spectrophotometry 
Our 1-(2-pyridylazo)-2-naphthol (PAN for short), already known 
as a metal indicator for complexometric titrations, (H. Flaschka 


and H. Abdine, Mikrochim. Acta, 770 (1956); Anal. Abs., 4, 794 
(1957)) is now described as a spectrophotometric reagent of high 


specificity for uranium (H. Shibata, Ana/. Chim. Acta, 22,479 (1960)). 


Sensitive reagent for Calcium 
We also make di-(o-hydroxyphenylimino) ethane (glyoxal-bis-(2- 
hydroxy anil)), a specific colour reagent for microgram quantities of 


calcium in solution. 
nesium, strontium and barium oxides. (D. Goldstein and C. Stark- 
Meyers, Anal. Chim. Acta, 19, 437 (1958)). Its use as a complexometric 


In the solid state calcium oxide can be detected in mixtures of mag- 
indicator is described by Goldstein in Anal. Chim. Acta, 21, 339 (1959). 


The above are further examples of the great range 


of up-to-date reagents made available 
hy Hopkin & Williams Ltd. 


FINE CHEMICALS 


for research, analysis and industry 


H«WwW 
HOPKIN & WILLIAMS LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Agents throughout U.K. and all over the world 


TAS HW.13 


Branches: London, Manchester, Glasgow 
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magnetic 


stirrer 
mk. Il 


This is a development from the 
original highly successful B.T.L. Hot-Plate 


Magnetic Stirrer, achieving increased 


< 
< 
< 


efficiency at a lower price. 
Stirring speed is continuously variable 
from 100-1300 r.p.m. The heat control is 


by means of an energy regulator, and 


| 
| 


gives an even heat distribution over the 
working surface. The cleanly styled 
lightweight metal case has the control panel 
mounted at the front, the overall size 
being 74” x 74” x 6}” high. 


Catalogue No. C33/041, price £25.15.0 


Please send for full information and 
also for the latest details of other 
B.T.L. magnetic stirrers. 


complete 
laboratory 
service 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches in London, Manchester & Glasgow. Agents throughout the U.K. and all over the World 
TAS/8T. 7! 
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